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Schall, L. A.: The Treatment of Septic Thrombo- 
phlebitis of the Cavernous Sinus. J. Am. M. 
Ass., 1941, 117: 581. 

The following criteria establish the diagnosis of 
septic thrombophlebitis of the cavernous sinus: 

1. A known site of infection 

2. A blood-stream infection 

3. Early signs of venous obstruction 

4. Involvement of the nerves in the sinus 

5. Neighborhood abscess of the soft parts 

6. Symptoms of complicating disease 

Three consecutive cases that fulfilled these diag- 
nostic criteria ended in recovery after treatment by 
the combination of chemotherapy and heparin. It is 
contended that heparin has no influence on a throm- 
bus that has already formed, but that, by increasing 
the fluidity of the blood, it may prevent the exten- 
sion of the thrombus. Sterilization of the blood, as 
well as of the thrombus, with sulfathiazole, converts 

a septic process into an aseptic one, so that the use 

of both of these drugs seems to be indicated. 

Sulfathiazole, given in doses sufficient to maintain 

a blood level of 5 mgm. per 100 c. cm. and continued 

for a long period after the administration of heparin 

has been discontinued, has been the therapeutic 

agent of choice. Experience with sulfadiazine, how- 

ever, indicates that this drug may be preferable. 
SAMUEL Kaun, M.D. 


Griffin, J. R.: Treating Fractures of the Mandible 
by Skeletal Fixation. Am. J. Orthodont. & Oral 
Surg., 1941, 27: 364. 

Griffin describes an ingenious skeletal fixation 
splint for the treatment of mandibular fractures, 
which in addition to allowing free movement of the 
fractured bone enables the patient to carry out oral 
hygiene and to masticate semi-solid food with vir- 
tually no pain. 

The advantages of skeletal fixation over the older 
methods in vogue are many. Direct immobilization 
of the individual bone is produced. Since function is 

, immediately restored there is little or no impairment 


ABSTRACTS OF CURRENT LITERATURE 


HEAD AND NECK 


of the muscles or of the mandibular joint. Abscesses 
can be treated independently of the fracture by 
intra-oral drainage. If external incision must be re- 
sorted to, a general anesthetic may be given without 
disturbance of the fragments. Mouth hygiene may 
be carried out easily and gingival infection caused by 
wiring is eliminated. Pain is greatly diminished and 
the jaw can be moved without discomfort. 
J. M. Mora, M.D. 


Heuser, H.: The Functional Treatment of Articu- 
lar Process Fractures, Especially of the Dislo- 
cation Fractures (Die funktionelle Behandlung 
der Gelenkfortsatzbrueche, insbesondere der Luxa- 
tionsfrakturen). Deutsche Zahnaerzil. Wechnschr., 
1940, p. 798. 

Fractures of the articular processes of the mandi- 
ble are the most frequent fractures of the mandible. 
The fracture line may be vertical, transverse, or 
oblique; in addition, the capitulum articularis may 
be completely or partially dislocated out of the ar- 
ticular fovea. The findings are always very similar: 
arrest of occlusion (lockjaw) in the region of the 
front teeth with deviation of the longer fracture- 
segment toward the injured side. In bilateral frac- 
tures there is an equal occlusion on both sides with 
a posterior dropping of the mandible. 

Although at present orthopedic treatment is gen- 
erally resorted to in simple fractures, and surgery is 
seldom recommended, yet there are differences of 
opinion concerning the treatment of dislocation 
fractures. Repositioning or removing the fractured 
segments by means of open surgery is recommended. 
On the other hand, orthopedic treatment is recom- 
mended for these fractures especially in Germany. 
Various methods of splinting have been adopted; 
complete immobilization for the first few days; then 
semi-elastic immobilization with extensive functional 
treatment with oblique plane, or sliding splints. 
The Marburg Clinic tries to get along with as light 
bandages as possible. For most of the simple frac- 
tures of the articular processes the partly knotted 
bandage is sufficient; this is also sometimes success- 
ful in treating unilateral dislocation-fractures. 


Algap. | phe. | 
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Heuser reports a case history of a fracture of an 
articular process complicated by a partial disloca- 
tion of the capitulum. In this case such a bandage 
with two rubber tractions between the jaws was 
applied; every third day an examination was done 
and, if indicated, the rubber traction was renewed. 
This treatment was completely successful. In later 
re-examinations, as well as sixteen months after the 
injury, the opening of the mouth between the in- 
cisors was 4 cm. and the movements of the joint 
were found to be entirely normal. 

In 2 other patients with complete dislocation of 
the upper and the lower jaws, Heuser splinted with 
Hauptmeyer’s sling-wires and two rubber tractions. 
In 1 of these patients absolutely normal masticatory 
ability was recovered after completion of the treat- 
ment. Only when the mouth was opened as far as 
possible, a deviation toward the injured side was 
noticed; in moderate opening and closing movements 
deviation was hardly apparent. In the second pa- 
tient, the attempt to do a surgical reposition of the 
dislocated capitulum failed, but treatment produced 
an absolutely normal joint condition with perfect 
control of the articular movements. 

In bilateral fractures of the articular processes, 
in simple fractures as well as in those accompanied 
by dislocations, the task is more difficult. Because 
of the fact that in both cases the clinical picture is 
the same in all essential points, the same treatment 
seems to be justified. Because of the powerful ten- 
sion required for repositioning the longer segment 
of bone, a firmer splint is needed. The Hauptmeyer 
chrome-nickel-steel sling wire bandage is applied 
without the use of bands. The upper and lower jaws 
are splinted, the normal position of the teeth is re- 
stored by the use of rubber tractions, the number 
of these tractions is increased until only a very slight 
opening of the mouth is possible; then by relaxation 
of the muscle tension the long fragment of bone re- 
gains its original position. After a few days of this 
semi-immobilization, opening and closing and lateral 
movements are made possible by the gradual re- 
moval of the restricting tractions. If after the re- 
moval of the last tractions the jaw does not go back 
into its original position, the tractions must be re- 
newed at once. 

In the treatment of the bilateral fractures of the 
articular processes the sliding and the oblique splints 
formerly used have been abandoned in favor of the 
method described. As an illustration, Heuser re- 
ports 2 cases of bilateral fracture with inward dis- 
location of the capitulum. The day following the 
injury, after the repositioning of the long segments 
was accomplished with complete success, a few rub- 
ber tractions were removed, which made slight move- 
ments of the parts possible. After the fourth day 
this semi-elastic immobilization was held in check 
for fourteen days; then only a few rubber tractions 
were left in situ for three weeks longer; the last trac- 
tions were removed six weeks after the accident. 
Follow-up examinations, made after two and one 
and one-half years, respectively, showed no disturb- 


ances whatsoever and good masticatory ability. In 
both patients the fracture lines appeared to be healed 
although the capitula remained in the dislocated po- 
sitions. 

In addition, Heuser stresses the fact that in all 
patients treated by this method, good masticatory 
ability and apparently also bony healing have been 
obtained. Ankylosis or pseudarthrosis have not 
been observed. In almost all these injured patients 
the capitula remained in the dislocated positions, 
or they were found, in a slight degree, to be erected 
again in the direction of the articular fovea. Only in 
I patient having an apparent partial dislocation, 
the previous position had been regained. The results 
were better in bilateral dislocation-fractures than 
in the unilateral ones, in that the deviation did not 
occur when the mouth was opened as wide as possi- 
ble. This deviation was not infrequent in the uni- 
lateral fractures. 

In favor of this treatment it is pointed out that all 
movements of the jaw are possible, but this is not 
the case when the oblique plane, or sliding splint 
is used. (Wetss). Marutas J. Serrert, M.D. 


EYE 


Yanes, T. R.: Dacryocystorrhinostomy; Some In- 
teresting Points on the Operation. Arch. Ophth., 
1941, 26: 12. 

The author gives a detailed historical account of 
the development of this operation, and comments 
at length on the importance of the procedure and 
the great lack of interest in its acceptance. 

Plastic dacryocystorrhinostomy is the operation of 
selection in all cases of chronic dacryocystitis with 
empyema and mucocele which is not cured by 
simple conservative methods, but by removal of the 
lacrimal sac. This procedure should be reserved for 
very old patients and for patients with tumor or 
tuberculosis of either the lacrimal sac or the nasal 
mucosa. Ozena, trachoma, lacrimal fistula, and ser- 
piginous ulcer of the cornea do not contraindicate 
the operation. It should not be performed if the 
upper lacrimal canaliculi or lacrimal points are oc- 
cluded. Traumatic and non-traumatic stenosis of the 
lower lacrimal ducts is a major indication for the 
operation. 

The technique, including the instruments to be 
used, the preparation of the patient, anesthesia, 
incision, the trephining of bone, mucosal flaps, su- 
ture of the skin, postoperative course, and complica- 
tions, is given in detail. The conclusions follow: 

The only rational and safe dacryocystorrhinostomy 
is the one in which the union of the mucous membrane 
of the lacrimal sac and of the nose is effected by the 
surgeon. The operation without this indispensable 
feature should be rejected. 

The technique is difficult to learn but easy to 
conquer after it is learned. 

Plastic dacryocystorrhinostomy is indicated in all 
cases of chronic dacryocystitis in which the con- 
servative methods in common use cause no improve- 
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ment and in which the lacrimal canaliculi and points 
are patent. It is the only advisable operation for the 
surgical treatment of lacrimation due to traumatic 
or non-traumatic obstruction of the lower lacrimal 
ducts. L. McCoy, M.D. 


Cogan, D. G.: Bullous Keratitis, with Particular 
Reference to the Pathology of Experimental 
Corneal Vesiculation. Arch. Ophth., 1941, 25: 941. 


Cogan points out that the theories explaining the 
development of bullous keratitis are as follows: 

1. Because of faulty elimination of the corneal 
fluid or the abnormal permeation of the aqueous 
humor, fluid is passively forced into the epithelium 
through its posterior surface. 

2. The epithelial changes are secondary to dys- 
trophy of the corneal nerves. 

3. The changes are secondary to a disease of 
Bowman’s membrane. 

4. Because of an osmotic tension that is greater 
in the epithelium than in the tears, fluid is actively 
attracted into the epithelium through its anterior 
surface. 

The experimental production of corneal vesicles 
and bulle supports the last theory. 

The histological changes associated with experi- 
mental bullous keratitis and those observed in the 
clinical condition are basically similar. There is 
swelling of the epithelium, which may be diffuse or 
stratified. The nuclei not infrequently show vacuo- 
lation. The entire epithelium is generally loosened 
and in places is separated by vesicles and bullx con- 
taining amorphous débris. The changes in the ex- 
perimental condition make it seem probable that 
this débris is composed of epithelial cells, which, 
having been swollen to the point of bursting, dis- 
gorge their cytoplasm and nuclei beneath the epi- 
thelium. The débris is then gradually replaced by 
layers of spindle cells that resemble those of connec- 
tive tissue. 

Bullous keratitis represents a late stage of epi- 
thelial edema, and the mechanism by which tear 
fluid is attracted into the epithelium in bullous 
keratitis probably applies in other types of corneal 
edema as well. . 

Edema of the corneal epithelium, which is rela- 
tively remote from its blood supply, is not analogous 
to the usual edema elsewhere in the body. It is pre- 
sumably more dependent on direct interchange with 
the environmental fluid (i.e., tears) than with the 
blood, and thus retains a relatively primitive method 
of fluid exchange. Lrstre L. McCoy, M.D. 


Pahwa, T. R.: The Prognosis in Sarcoma of the 
Uvea. Brit. J. Ophth., 1941, 25: 241. 

Three new ways of arriving at the prognosis in 
sarcoma of the uvea are suggested: 

1. Determination of the quantity of reticulin found 
in a section of the growth after enucleation. The 
author showed that the prognosis becomes progres- 
sively worse as the quantity of reticulin becomes 
less. This method by itself is not reliable. Cell 
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typing still holds good. A very much more accurate 
prognosis can be given if this method is used in 
conjunction with cell typing. 

2. Determination of the histological cell types. 
Callander has described how each sarcoma can be 
classified in one of the following four groups accord- 
ing to the type of cell found in it: (a) spindle type 
(sub-type A or B); (b) fascicular type; (c) epithelioid 
type; (d) mixed-cell type. The spindle types are 
comparatively benign; the others become progres- 
sively more malignant in the order named. 

3. Anew method of determining the prognosis in 
sarcoma based on the method of Klein of Ludwigs- 
hafen. This has recently been published by Von 
Hippel. It is based on the fact that the serum of 
non-carcinomatous individuals is capable of de- 
stroying the cells of malignant tumors, while that of 
sarcomatous individuals is not. , 

In the intracellular elements of connective tissue, 
three kinds of fibers are found: collagen fibers, elastin 
fibers, and reticulin fibers. It is with the study of the . 
last named that we are concerned, as well as with 
the quantity of reticulin found, and whether a 
definite prognosis can be given from the quantity of 
reticulin valuated. 

Reticulin is demonstrable only with silver stains; 
hence its fibers are called argyrophile fibers. 

The exact technique of staining is given. 

Reticulin-fiber content varies in different growths 
from complete absence to dense intracellular net- 
work. It may also vary in different parts of the same 
growth, or even in different parts of one section. 

The sections are divided into three groups: 

Group 1. In which large quantities of reticulin 
fibers are found throughout the growth. 

Group 2. In which in some areas reticulin fibers 
are in large quantity, in others in small quantity or 
totally absent. 

Group 3. In which reticulin fibers are totally 
absent except at the periphery of the growth, or at 
the periphery of lobulated masses of cells, but they 
do not penetrate between individual cells. 

Callander and Wilder came to the conclusion that 
the presence of reticulin was of very good prognostic 
significance. 

From the tables and description, there is no doubt 
about the fact that a definite prognostic significance 
can be attached to the quantity of reticulin found 
in a growth: the more the reticulin the better is the 
prognosis. 

Callander states that all malignant melanomas of 
the uvea can be grouped histologically into four 
definite types, which are described and illustrated 
in detail: 

1. Spindle-cell type. 

2. Fascicular type. 

3. Epithelioid type. 

4. Mixed-cell type. 

Callander states that in order of malignancy the 
various types rank as follows: The epithelioid type 
is most malignant; the fascicular type is next. The 
spindle-cell type (B) is more malignant than this 
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type (A). The spindle-cell type (A) is least malig- 
nant. In the mixed tvpe the malignancy varies with 
the type of cell. The epithelioid cells are usually 
responsible for the greatest number of metastases, 
and claim the largest percentage of deaths from 
metastases. 

The following summarizes the findings: 

1. Spindle-cell sub-type A growths always have 
a very good prognosis. 

2. Spindle-cell sub-type B growths when aided 
with a reticulin content of half or more than half 
give a good prognosis. 

3. Fascicular, epithelioid, and mixed growths, 
have a good prognosis only when the reticulin con- 
tent is definitely more than half. 

The prognosis of sarcoma of the uvea is always 
very uncertain. The greatest difficulty in arriving at 
some conclusion is that there seems to be no time 
limit after which secondary growths may not occur. 

In view of the small number of metastases after 
ten years, ‘‘a ten year limit must be taken as a basis 
if a clinical cure is to be mentioned at all.” 

Most writers are agreed that the ‘earlier the 
operation the better the prognosis.” 

The prognosis in sarcoma of the iris is relatively 
better than the prognosis in sarcoma of the other 
parts of the uvea. Lesuir L. McCoy, M.D. 


EAR 


Swinburne, G.: The Surgery of Petrositis. Australian 
& New Zealand J. Surg., 1941, 11: 46. 


In the typical case of petrositis the following symp- 
toms and signs are found: (1) neuralgic pain, some- 
times hemicranial, sometimes temporal, or vaguely 
deep-seated behind the eye, and worse at night; (2) 
aural discharge or discharge from the mastoid wound, 
which may be recurrent or continuous; (3) a low grade 
of sepsis; (4) often a paralysis of the sixth nerve; and 
(5) x-ray findings showing destructive changes in 
the petrous pyramid, especially the apex. X-rays 
have their limitations in this condition; they are due 
to variations in anatomy, difficulty in getting the 
necessary clarity of detail because of the depth of 
the petrous pyramid in the skull, the necessity for 
minimizing the effect of the shadow of the overlying 
bones, and the difficulty in interpreting the films. 
Also suspicious looking lesions are encountered which 
are not due to infection and vice versa. They may 
nevertheless be very useful in giving anatomical data 
about the type of petrous process, the extent and 
character of the destruction, and its progress. Like 
x-rays in mastoiditis, they are an adjunct to the 
clinical findings. 

Treatment of petrositis may be surgical if the 
infection becomes a suppurative one. Not all otolo- 
gists will agree on the surgical technique to be 
adopted, but considerable advances in the surgical 
treatment of petrositis have been made in the last 
decade and a voluminous amount of literature on the 
subject has appeared. From the point of view of 
treatment, petrositis may be arbitrarily divided into 


the following groups: (1) congestive petrositis; (2) 
suppurative labyrinthitis; (3) suppurative perilaby- 
rinthitis with fistulas through the surfaces of the 
petrous temporal bone either into the middle ear or 
mastoid antrum, or with the production of extra- 
dural abscesses; (4) suppurative apicitis, with or 
without fistulas, through one of the three apical sur- 
faces; and (5) a combination of suppurative apicitis 
and suppurative perilabyrinthitis. Petrositis is a com- 
plication of otitis media in the same way as mas- 
toiditis and may occur without mastoiditis, though 
not usually. The unwary surgeon in such cases, on 
finding a mastoid practically normal, may be led to 
delay further surgical relief of the petrous bone. 
Here, as elsewhere, there are two objects of surgical 
therapy: first, to eradicate the focus, and second, to 
prevent extension of the disease. 

Each case has to be treated on its own merits, and 
in this connection Swinburne can do no better than 
to quote some remarks made by Kopetzky: “Petrosal 
lesions are vastly different from each other, and no 
routine procedure is commonly applicable to all of 
them. ‘The integrity of the cranial cavity should be 
protected from all hazards—even those of a surgical 
nature—and no lightly conceived technique should 
be undertaken to reach intra-petrosal parts by vio- 
lating the integrity of this cavity and endangering 
the contents. The application of elaborate tech- 
niques to reach the petrosal pyramid through the 
uninfected tissue of the neck or of the pharynx, is 
not based on much actual experience. They may be 
characterized as ‘‘cadaver operations” rather than 
practical surgical procedures, and should not be 
attempted to handle any of the lesions that petrosal 
pyramid infections present; because all lesions can 
now be reached by a proper selection of the type of 
operation to reach the locality where the lesion is 
located intra-petrosally. These operations are all 
devised to keep the surgical field within the limits 
imposed by the boundaries of the temporal bone and 
no uninfected tissue need be touched, and no pus 
need be drained into sterile areas from the purulent 
contents of the petrosa. To do so adds extra hazards 
to a situation already grave enough. 

“Finally, every otological surgeon must be com- 
petent to perform all the recognized techniques upon 
the petrosal pyramid, so that he may select the one 
suitable for a given lesion, rather than be perfect in 
one procedure and habitually perform it, whether or 
not it meets the indications presented. Surgery, of 
course, should be as conservative as adequacy will 
permit. True conservative surgery is ideal when it 
reaches its objective. Surgery which fails to accom- 
plish this goal is neither conservative nor adequate. 
It is futile.” Noau D. Fasricant, M.D. 


Barkhorn, C. W.: The Acutely Involved Mastoid 
(Without Complications) Before and After 
Operation; A Clinical and Roentgenological 
Study. Arch. Otolaryngol., 1941, 34: 69. 


Barkhorn discusses both the pre-operative and the 
postoperative roentgenological aspects of the mas- 
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toid bone. He describes the clinical onset of middle- 
ear disease, discusses the pre-operative roentgeno- 
grams, and attempts to correlate the findings with 
the observations at operation. He describes par- 
ticularly the postoperative roentgenograms of the 
satisfactorily healed mastoid, taken some years after 
operation. This picture is presented for comparison 
with the picture obtained when the results are un- 
satisfactory. 

Pre-operative roentgenograms are essential for the 
following reasons: (1) the type of mastoid can be 
foretold; (2) the density of the antral region can be 
noted; (3) the visibility and sharpness of outline of 
the lateral sinal wall can be detected; (4) the condi- 
tion of the trabeculae and the cells can be observed; 
and (5) the appearance of the petrous apex can be 
examined. With this help the amount of operative 
work to be performed will be formulated, the possi- 
bility of a perisinal or a peridural abscess will be sus- 
pected, the extent of the breaking down of the 
trabeculz and the cells will be visualized, and any in- 
volvement of the petrous apex will be determined. 

Postoperative roentgenograms likewise are essen- 
tial. The author advocates the making of roentgeno- 
grams immediately after operation for comparison 
with the pre-operative roentgenograms, and if at a 
subsequent time reoperation is considered, the com- 
parison of roentgenograms taken at that time with 
the pre-operative and the first postoperative pic- 
tures will be of great help. The more thorough the 
operation has been, the more clearly will the field be 
visualized, the more sharply the permanent struc- 
tures will be outlined, and the fewer residual cells 
will be evidenced. A comparison of these sets of 
roentgenograms will be of great aid in determining 
the necessity for and type of procedure in cases of 
secondary mastoid infection. 

From his study of the postoperative roentgeno- 
grams of the patients chosen, the author noted the 
following facts: (1) the defective area removed was 
in the contour of an acute, obtuse, or right-angled 
triangle; (2) the permanent structures were clearly 
and sharply outlined; (3) there were few, if any, 
remaining cells, and these were in the antral region; 
and (4) there was little or no roentgen evidence of 
regeneration of bone. It appeared that if the mastoid 
operation was performed on a young child there 
followed a developmental growth of cellular bone as 
the growth of the child progressed rather than a 
regeneration of new bone. 

Noau D. Fasricant, M.D. 


NOSE AND SINUSES 


Frank, I., Lev, M., and Blahd, M.: Transitional-Cell 
Carcinoma of the Upper Respiratory Tract. 
Ann. Otol., Rhinol. & Laryngol., 1941, 50: 393. 


The authors state that the number of mitotic 
figures in the transitional-cell carcinomas seems to 
be a more important criterion for the evaluation of 
the degree of malignancy than the cellular atypism. 

James C. Lt, M.D. 
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Martin, H., MacComb, W. S., and Blady, J. V.: 
Cancer of the Lip. Ann. Surg., 1941, 114: 226, 341. 


Cancer of the lip is the most frequent neoplasm of 
the oral cavity. Its early diagnosis is always possible 
and its treatment, if intelligently conceived, is less 
hazardous and less difficult technically than that of 
most other serious forms of malignant growth. Three 
hundred and seventy-five consecutive cases of his- 
tologically proved cancer of the lip treated from 1928 
to 1934 have been reviewed. Ninety-nine patients, 
or 26 per cent, had received previous treatment by 
one of the accepted methods and had residual or re- 
current disease. 

Cancer of the lip comprises about 30 per cent of 
all malignant tumors of the oral cavity, about 20 
per cent of all cancer of the upper respiratory and 
alimentary tracts, and about 4 per cent of all admis- 
sions for cancer at the Memorial Hospital, New 
York. The oldest patient in the group considered 
was eighty-eight years of age, the youngest twenty- 
eight, and the mean age for the entire group was 
fifty-six years. In the Memorial Hospital Clinic the 
disease is limited almost entirely to males. It is more 
frequent in the white than in the colored. Lip cancer 
occurs almost exclusively on the lower lip (93 per 
cent); only 6 per cent of the lesions occurred on the 
upper lip and 1 percent in one of the labial commis- 
sures. The various possible causative factors are con- 
sidered and it was noted that only 20 per cent of the 
patients gave a history of frequent fever blisters, 
chapped lips, fissures, excessive sunburn, or a tend- 
ency to bite or chew the lips. Cancer of the lips is 
more common in outdoor workers and in those who 
live at high altitudes, as well as among sailors. The 
effect of tobacco as such is somewhat discounted by 
the authors. In the series considered, the incidence 
of syphilis was about 1o per cent or at least twice 
the general incidence in white males of a correspond- 
ing age. Defects in dental and oral hygiene are of 
questionable importance. Leucoplakia occurred in 
28 per cent of the series of lip cancers as contrasted 
with 12 per cent in the otherwise normal adult male 
population. In general, injuries were considered to 
be purely coincidental. 

Histological examination reveals practically all lip 
cancers to be some form of squamous carcinoma. 
About half were Grade II, one-third Grade I, and less 
than 2 per cent Grades III and IV. Lip cancer is a 
relatively benign disease in its early and moderately 
advanced stages. In the advanced stages, death is 
due to dissemination of the disease either to the 
cervical nodes or to the viscera rather than to the 
primary lesion itself. 

The first objective symptom of cancer of the lip 
may be a firmly attached superficial crust or scale 
rather than a true ulcer. Bleeding occurs when this 
crust or scale is detached. There is usually palpable 
induration beyond the borders of any visible lesion. 
Pain and tenderness are characteristically absent. 
When the growth becomes more advanced it usually 


2) 
y- 
or 
or 
‘is 
n- 
th 
yn 
to 
al 
to 
id 
in 
al 
10 
of 
be 
al 
Id 
O- 
1g 
h- 
he 
is | 
be 
in 
be 
al 
in ; 
of d 
is 
all 
ts 
id 
us 
nt j 
ds 
n- 
on 
ne 
in 
or 
of 
ill 
it 
n- 
ie. J 
er 
al 
he 


6 INTERNATIONAL ABSTRACT OF SURGERY 


presents a flat, slightly raised, coarsely granular and 
indurated ulcer which is fixed and renders inelastic 
the volume it occupies. Sometimes the edge of the 
ulcer becomes ridged, rolled, and slightly under- 
mined. At this period the growth may be classified 
into one of two general groups: the less malignant or 
fungating, and the more malignant or deeply invad- 
ing and eroding. Cancers of the upper lip usually 
ulcerate soon after they arise, grow rapidly, and 
metastasize early to the pre-auricular and infraparo- 
tid nodes where the growths soon perforate the node 
capsule and infiltrate widely. The prognosis of cancer 
of the upper lip is definitely worse than cancer of the 
lower lip. 

As a rule metastasis in lip cancer occurs later in 
the course of the disease than in cancer of the tongue, 
floor of the mouth, or tonsils. Despite the fact that 
the duration of symptoms was about fifteen months 
in the patients studied, the incidence of palpable 
metastases on admission was only 29 per cent. Eight 
per cent of the cases subsequently developed metas- 
tasis. When the primary lesion was less than 1 cm. 
in diameter the incidence of palpable metastatic 
nodes on admission was only 3 per cent. In cancer 
of the lower lip, the nodes most often involved are 
the submaxillary or submental of the corresponding 
side with orderly progression from these areas to the 
upper deep cervical and later to the middle and lower 
deep cervical regions. When metastases have devel- 
oped, further dissemination tends to be somewhat 
less rapid than in many other forms of intra-oral 
cancer. 

The differential diagnosis of cancer of the lip is 
relatively easy, for the lip is not particularly sus- 
ceptible to any disease likely to be mistaken for 
cancer other than the following: papilloma, kera- 
toses, herpes, or syphilis. Other benign lesions such 
as tuberculosis, simple ulcer, retention cysts, and 
hemangioma are either rare or present no problem 
in differential diagnosis. 

The comparative merits of radiation and surgery 
in the treatment of cancer in general cannot be very 
convincingly proved by the end-results of either 
method in cancer of the lip. Except in the later 
stages, the prognosis is reasonably good with any 
accepted method, properly employed. The time- 
honored method of treatment is surgical removal in 
the form of a ““V” shaped wedge for smaller growths, 
and extensive plastic procedures for those more ad- 
vanced. These surgical procedures always produce 
cosmetic defects, the gravity of which depends on 
the extent of the excision. Radiation measures when 
judiciously employed will produce a high percentage 
of cures with a minimum of deformity. When a lesion 
is further advanced and when it has replaced or 
eroded a volume of 1.5 cm. or more of the lower lip, 
the treatment even by irradiation may leave a tissue 
defect or a marked sclerosis. 

The authors believe that superficial cancers of the 
lip are preferably treated by radiation because of the 
superiority of the cosmetic results. In very early 
growths which have not progressed much farther 


than keratosis, unfiltered radon is an excellent agent. 


Doses of from 400 to 1,000 millicurie minutes pro- 
duce a minimum of discomfort and a nearly perfect 
cosmetic result. This method should not be employed 
in lesions of greater depth than 1 mm. For somewhat 
more advanced superficial lesions, the thickness of 
which is not greater than 2 or 3 mm., the best cos- 
metic results are undoubtedly obtained by low volt- 
age roentgen irradiation, supplemented in some in- 
stances of thickened lesions by the implantation of 
small doses of interstitial radon. The method of 
roentgen irradiation is discussed. Contact irradia- 
tion with filtered radon tubes has the disadvantage 
of producing more late radiation sclerosis and 
atrophy than soft roentgen irradiation. In the sur- 
gical treatment of cancer of the lip, the wedge-shaped 
excision will offer a good chance of cure for small 
tumors, provided that a safe margin is allowed. The 
surgical methods are discussed in detail and cannot 
well be condensed. 

At the Memorial Hospital for the last seven years, 
no prophylactic treatment has been given to the neck 
in intra-oral cancer if there is no clinical evidence of 
cervical metastases. Only 8 per cent of the patients 
developed metastases during an observation period 
of five years, and the mortality rate of extensive dis- 
section is almost this high. In the treatment of defi- 
nite metastases to the cervical nodes, the selection of 
either radiation or surgery is optional. Neck dissec- 
tion is probably more expedient when uncompli- 
cated, operable metastases occur at an interval after 
control of the primary lesion. When complicated 
metastases are present on admission, irradiation or 
a combination of irradiation and surgery is prefer- 
able to neck dissection. The methods of neck dissec- 
tion as well as the methods of irradiation therapy 
for cases presenting metastatic cervical nodes are 
discussed. 

The follow-up methods of the Memorial Hospital 
are outlined. In the present series the net cure rate 
in 375 Cases was 70 per cent. 

C. Ocusner, M.D. 


PHARYNX 


Negus, V. E.: Adenoids; with Reference to Methods 
of Removal. J. Laryngol. & Otol., 1941, 56: t19. 


To Negus the efficient removal of adenoids is not 
only a more difficult proceeding than removal of the 
tonsils, but also the more important of the two. He 
discusses the defense mechanism of the nose and 
nasopharynx, the anatomy of the nasopharyngeal 
musculature and the adenoids, the physiology of the 
nasopharyngeal swallowing mechanism, and the dis- 
orders of that mechanism. Negus asserts that the 
axiom to be followed in removing adenoids is to re- 
move the whole of the adenoids and nothing but the 
adenoids. 

The technique of adenoid removal should not be 
looked upon as a minor detail of little importance. 
The author clearly explains why. 

Noau D. Fasricant, M.D. 
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SURGERY OF THE 


Digby, K. H., Lai Fook, W., and Tsaw Che, Y.: 
ac Carcinoma. Brit. J. Surg., 1941, 
28: 517. 

Primary malignant disease of the nasopharynx is 
nowhere recorded as common. It is therefore with 
some amazement that one observes the great number 
of sufferers from this condition in Hong Kong and 
South China. In a period of eight years, in the Sur- 
gical Unit of the Hong Kong University, there were 
419 cases of malignant disease and no less than 114 
of them were cases presenting nasopharyngeal car- 
cinoma. 

The early age of onset in many cases is a note- 
worthy feature. Cancer usually sets in after the age 
of forty years, but this form of cancer commences 
equally as often before as after this age. The disease 
is less common in females than in males. 

The disease is characterized by an exceptionally 
lengthy list of symptoms and signs, for (beginning 
near the center of the head) the ear, nose, and orbit, 
and upper cervical region may soon be involved, and 
the functions of every one of the cranial nerveé and of 
the cervical sympathetic chain may be affected in 
different cases. Many patients show an enlargement 
of the upper deep cervical glands on both sides, but 
those on one side appear earlier and are larger than 
on the other side. Enlargement may be confined to 
one side. These cases are often wrongly regarded as 
being syphilitic or tuberculous. 

The case may present itself as one of nasal ob- 
struction, unilateral to begin with, but eventually 
becoming bilateral. The redness, opacity, and sever- 
ity of the hemorrhage upon attempted removal of the 
tumor should put the surgeon on his guard; however, 
the rule that all growths to be removed from the 
nose should first undergo biopsy ought to prevent 
this mistake. 

The cardinal symptom may be epistaxis. In other 
instances headaches are the chief complaint or an 
exophthalmos may be noticed. Rarely, the patient 
may first seek advice for ear symptoms: pain in the 
ear, tinnitus, or deafness. Affection of the cervical 
sympathetic trunk is seen with some frequency. It 
is indicated by narrowing of the palpebral fissure, 
enophthalmos, and a small pupil on one side. 

The new growth in the nasopharynx when large 
will form a tumor projecting below the uvula and 
the lower edge of the soft palate, or even grow down 
in the posterior wall of the oropharynx. When not 
so large, it can be seen only by means of a postnasal 
mirror or a nasopharyngoscope. The primary growth 
is sometimes so small as to defy detection in the 
early stages. It may be a tiny crack or minute area 
of induration in the fossa of Rosenmueller, although 
the glandular enlargement may be very consider- 
able. With a nasal speculum a tumor formation may 
be seen in the blocked side, or it may even protrude 
through the anterior naris. 

The chief sign in the neck is enlargement of the 
cervical glands. This may be slight, moderate, or 
enormous. It is nearly always more advanced on 
one side than on the other, that is to say, the enlarge- 
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ment is asymmetrical and asynchronous. This is a 
point of much diagnostic value. 

X-ray examination gives useful information in 
various ways. A lateral view of the skull may be 
taken to show irregularity of the nasopharyngeal 
clear space, and in late cases even erosion of the 
base of the skull may be detected. An anteroposterior 
view may show unilateral opacity of the maxillary 
sinus, or of the ethmoidal, sphenoidal, or frontal air 
spaces. Secondary deposits in the calvarium or in 
the spine or pelvis may be looked for by means of 
roentgen examination. 

The duration of the disease is variable. The victim 
may live from three months to five years or more 
from the first sign of the disease. 

The authors’ view is that the carcinoma is derived 
from the columnar epithelium lining the upper part 
of the nasopharynx. 

Because of the early spread of the growth to the 
region lateral to the nasopharynx, which contains 
the external and internal carotid arteries and the 
glossopharyngeal, vagus, accessory, and hypoglossal 
nerves, extirpation with the knife is hardly possible. 
The results of diathermy treatment are equally bad. 
Radium treatment has also been tried. The primary 
and secondary glands rapidly diminish and often 
disappear under this treatment, but recurrence fol- 
lows within six months. 

Deep roentgen irradiation holds better prospects 
of successful treatment, for with several portals of 
entry a sufficient dose can be delivered to the lateral 
parts of the nasopharynx. A sufficient time has not 
elapsed to evaluate the authors’ results of deep 
x-ray therapy. At least 1 case has proved entirely 
refractory to the deep x-rays, while in all of 82 cases 
treated by radium some improvement was recorded. 
No radium bomb has been available for trial. 

JoserH K. Narat, M.D. 


NECK 


Rundle, F. F.: A Study of the Pathogenesis of 
Thyrotoxicosis; Components of Thyrotoxicosis; 
Significance of Exophthalmic Ophthalmople- 
gia; Antecedent Goiter; Heredity; Psychic 
Trauma; Onset at Sexual Epochs; The Nervous 
Component. Lancet, 1941, 241: 149. 


The central disorder in thyrotoxicosis is some 
degree of thyroid hyperactivity. Other more or less 
independent components are the ocular changes and 
a group of nervous manifestations. 

The fundamental fact in thyrotoxicosis is that the 
glandular secretion, although excessive in amount, is 
not qualitatively different from the normal secretion; 
yet, in want of definite knowledge, the term ‘‘thyroid 
intoxication” has no precise meaning. The ocular 
manifestations and thyroid intoxication are com- 
monly associated, yet may occur as independent 
phenomena. Exophthalmic ophthalmoplegia occurs 
in three ways: (1) postoperatively, (2) co-existent 
with active thyrotoxicosis, and (3) without goiter or 
hypermetabolism. It is possible that in Group 3 the 
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thyroid epithelium did not respond to the thyro- 
tropic hormone of the pituitary gland, but the eye did. 

Hyperthyroidism occurs more frequently in goi- 
trous regions, and the antecedent goiter was present 
in 1 of § patients in the author’s series. 

Goiter may arise as an hereditary characteristic in 
certain families, hence it is likely that not the thyro- 
toxicosis but the defective thyroid stock is inherited. 
Psychic trauma commonly precedes the develop- 
ment of thyrotoxicosis, especially if it is associated 
with the psychoneurotic syndrome. 

Thyrotoxicosis most commonly starts after the 
menopause. At this time and after castration the 
pituitary gland is most active in producing the 
gonadotropic factor and there may be a linkage be- 
tween the thyrotropic and gonadal factors. 

The demonstration of an excessive thyrotropic 
factor in the blood in thyrotoxicosis has so far been 
unsuccessful, possibly because the secretion is fixed 
or altered in some way to make it unrecoverable. The 
nervous component of thyrotoxicosis may be unre- 
lieved by the thyroidectomy, possibly because the 
nervous pathways have become too responsive. In 
some cases these residuals represent a true psycho- 
neurosis. The differentiation between toxic residu- 
als and psychoneurosis is of prognostic significance. 

Follow-up studies show that there is a compara- 
tively heavy incidence of nervous disorders after 
thyroidectomy, which would indicate that the opera- 
tion removes only the most important glandular 
component and leaves the fundamental disorder 
untouched. Frep S. Mopern, M.D. 


Quick, D.: The Treatment of Laryngeal Cancer by 
Irradiation. Am. J. Roentgenol., 1941, 46: 11. 


Carefully done roentgen therapy offers an excellent 
chance for cure in laryngeal cancer uncomplicated by 
previous treatment. This method is applicable to a 
larger group of cases than is radical surgery. It is 
free from interim risk and results in complete resto- 
ration of function. There is a limit beyond which it 
is unsafe to increase the roentgen-ray dosage. With 
these cases resistant to roentgen irradiation, recur- 
rences, and incompletely treated cases, laryngofissure 
with radon implants or cautery offers a chance for 
further cure but without restoration of function in 
all except an occasional case. Metastatic cervical 
nodes are treated by surgical exposure and radon 


implantation; their occurrence has been found to be 
infrequent. Noan D. Fasricant, M.D. 


Lenz, M.: Causes of Failure of Roentgen Therapy 
in Cancer of the Larynx. Am.J. Roentgenol., 1941, 
46: 21. 


In summing up the findings of this study, it ap- 
pears that the author’s failures to control cancer of 
the larynx by roentgen therapy were due mainly to 
local peculiarities of the tumor and tumor bed or 
to faulty treatment. 

Reduction in the number of failures due to the 
first group of causes must come through earlier diag- 
nosis, which will permit roentgen therapy before the 
cancer has become extensive. Improvement of fail- 
ures due to the second category of factors will be 
obtained through avoidance of underdosage and 
overdosage. Noau D. Fasricant, M.D. 


Schall, L. A.: Cancer of the Larynx; Surgical 
Treatment. Am. J. Roentgenol., 1941, 46: 30. 


Surgery for cancer of the larynx should be limited 
to those cases that fulfill certain rigid requirements: 
(1) the growth must be intrinsic; (2) it should be of a 
low grade of malignancy; and (3) there must be no 
adenopathy. 

The surgical procedures for cancer of the larynx 
may be roughly divided into 2 types: first, that for 
small localized lesions usually involving the anterior 
portion of the larynx, the larynx-splitting operation 
or a modification of it; and second, that for extensive 
intrinsic lesions, total laryngectomy. The choice of 
operation to use on a given case depends upon 4 
factors: (1) the location of the growth, (2) the extent 
of the lesion, (3) the degree of malignancy, and (4) 
the degree of cord fixation. 

The indications for surgical treatment of laryn- 
geal cancer by laryngofissure vary but little—the 
lesion should be small and limited to the anterior 
half of the larynx. ‘Total laryngectomy should be 
advised (1) if the lesion is an intrinsic carcinoma of 
the larynx of Grade 1 or 2, and of sufficient extension 
to make its operative cure by laryngofissure ques- 
tionable; (2) if it involves the muscles or cartilage as 
evidenced by cord fixation or perforation of the 
cricothyroid membrane; or (3) in the case of sub- 
glottic carcinoma with cord fixation. 

Noau D. Fasricant, M.D. 
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CHRONIC SUBDURAL HEMATOMA 


Collective Review 


ROBERT A. GROFF, M.D., F.A.C.S. and FRANCIS C. GRANT, M.D., F.A.C.S., 
Philadelphia, Pennsylvania 


INTRODUCTION 


UBDURAL hematoma is a collection of 
liquid or solid blood between the dura and 
pia arachnoid (Fig. 1-A), occurring over 
one or both cerebral hemispheres. In rare 

instances, this collection of blood may occur in 
the posterior fossa between the cerebellum and 
dura. The blood clot is attached to the dura, 
encased by a membrane which separates it from 
the pia arachnoid, and on the dural side shows 
evidence of organization. 

Some writers (45) classify subdural hematoma 
as either acute or chronic. In the acute form, 
symptoms and signs develop within several days 
up to two weeks following a severe head injury. 
Most of these patients have, in addition to the 
subdural hematoma, a contused or lacerated 
brain. Since there is an associated cerebral in- 
jury in these patients and since the hematoma 
develops rather rapidly, it seems to us that the 
term “subdural hemorrhage” should be applied 
to this form. The term “subdural hematoma” or 
“chronic subdural hematoma” should be reserved 
for those cases in which the symptoms extend 
over a period of three or more weeks and in which 
definite membranes have been formed. 

The increasing interest shown, as well as the 
increasing number of cases being reported, has 
suggested this review of the literature with the 
purpose of summarizing our present knowledge 
concerning the etiology, pathology, symptomatol- 
ogy, and treatment of subdural hematoma. The 
gratifying results obtained when the diagnosis is 
made, the subdural hematoma found and re- 
moved at operation, the recovery of the patient 
without residual signs or fear of recurrence, in 
most instances, more than justify such a résumé. 


ETIOLOGY 


The origin and causes for the development of a 
subdural hematoma remain enigmatic. The many 
theories which have been suggested are based 
upon either clinical, pathological, or clinicopatho- 
logical data. Although various factors appear to 
take part in the formation of asubdural hematoma, 
they may be grouped into inflammatory and 


hemorrhagic of either traumatic or non-traumatic 
origin. 

According to many of the older writers, inflam- 
mation of the dura was the primary cause. This 
impression was obtained from pathological stud- 
ies. This infectious theory has been shown to be a 
rare cause. Since the paper of Trotter (77), in 
1914, and especially since the paper of Cushing 
and Putnam (63), in 1927, the traumatic theory 
for the origin of subdural hematoma has been ac- 
cepted almost to the exclusion of all others. As 
these authors have pointed out, trauma, which 
need be only slight, is the precipitating cause in 
the great majority of patients. The more recent 
literature seems to confirm this statement. On 
the other hand, there are numerous instances in 
which trauma plays no part and the hematoma is 
said to have developed spontaneously. This group 
represents from 2 (38) to 34 per cent (50) of the 
cases, and a great number of diseases and altera- 
tions of physiological states are given as the cause 
for the hemorrhage. 

For the purpose of discussion and cataloguing 
the various causes for subdural hematoma, the 
following classification is offered: 


Clinicopathological classification of subdural 
hematoma 


A “Spontaneous” 
(1) Primary 
a. Infectious 
b. Neoplastic 
(2) Secondary 
a. Systemic disease 
b. Alcoholism 
c. Arteriosclerosis 
d. Blood dyscrasias 
B Traumatic 
a. Primary cause 
b. Secondary or precipitating cause 


It will be noted that a neoplastic cause has been 
included in the list. The literature contains such 
a theory and although, today, this theory has been 
virtually forgotten, it is included for the sake of 
completeness. Similarly, an infectious origin is 
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given even though present pathological studies fail 
to support this theory. 

Baker (3) has recently suggested a classification 
of subdural hematoma based on pathological data. 
He, therefore, grouped the various causes under 
the headings, hemorrhagic and exudative. His 
classification does not seem tous to place the proper 
emphasis upon trauma as the primary or pre- 
cipitating cause. As will be shown later, trauma 
plays a very important role in this pathological 
entity. It is for this reason that we have presented 
the classification given. 


“SPONTANEOUS” SUBDURAL HEMATOMA 


The term “spontaneous,” not original with us, 
is here used to designate the group of subdural 
hematomas which are not caused by trauma. 
Bleeding is almost always associated with some 
form or other of trauma. Since subdural hematoma 
does occur without trauma, this term seemed 
more appropriate than non-traumatic. This spon- 
taneous grouping, therefore, embraces a wide va- 
riety of causes which have been divided into 
primary and secondary groups. These sub-groups 
are based upon the relationship of the cause for 
subdural hematoma to the dura mater. 

Theories concerning the mechanism of bleeding. 
In considering the spontaneous form of subdural 
hematoma, it is obvious from the foregoing table 
that there are many causes. Before entering into a 
discussion of the etiology for this form, we thought 
it worthwhile to present the theories which have 
been expressed to describe the physiological dis- 
turbance that may be responsible for the bleeding. 
The literature contains three such explanations. 

The first of these mechanisms is hemorrhage 
caused by the rupture of dural vessels secondary 
to an inflammation of the dura (79). The inflam- 
mation of the dura causes the formation of a false 
membrane. This membrane weakens the vessels to 
the point of rupture or causes congestion within 
the vessels to the bursting point. This theory is 
based upon antecedent dural inflammation. 

The second mechanism is based upon changes 
in the vessel walls, in the pressure within the ves- 
sels themselves, or in the pressure within the skull. 
Changes in the vessels have been described and 
have been thought to be of sufficient degree to 
cause rupture (12). Pressure changes, on the other 
hand, have been the subject of much speculation. 
The first theory has been called “dry cupping” 
(66). This explanation pre-supposes a sudden 
shrinking of brain volume by either a cerebral 
vasomotor spasm or a sudden reduction of the 
systemic arterial pressure. The reduction in intra- 
cranial pressure causes a tremendous engorgement 


as well as rupture of the subendothelial capil- 
laries within the dura. These hemorrhages may 
be either small and multiple, or massive, if the 
altered imbalance of intracranial pressure is main- 
tained for any length of time. 

Another theory is that of congestion of the mid- 
dle meningeal artery. Such a congestion causes 
a marked rise in pressure within the dural capil- 
laries, a rupture of the vessel walls, and bleeding 
(49). Along similar lines of thought is the sugges- 
tion that a thrombosis of the cavernous sinus 
precedes the formation of a subdural hematoma 
by causing engorgement of the pial and dural 
vessels (67). Recently Russell and Cairns (71) 
have added support to the thrombotic mechanism 
by demonstrating an obstruction of the veins in 
the outer dense layer of the dura by neoplastic 
infiltration in several cases of subdural hematoma. 
The obstruction of these veins, according to these 
writers, has produced a dilatation of capillaries in 
the inner areolar layer of the dura with secondary 
rupture and hemorrhage. 

A third mechanism for the production of hemor- 
rhage is a tear of the veins bridging across the 
subdural space between the cortex and longi- 
tudinal sinus. According to Leary (51), the cere- 
bral edema occurring in the alcoholic may be 
severe enough to cause a marked strain upon these 
bridging veins. This strain may be sufficient to 
cause rupture and the formation of a hematoma. 
He offers this explanation as a possibility for sub- 
dural hematomas in the chronic alcoholic patient. 

Primary. This sub-group is composed of those 
cases in which the subdural hematoma is believed 
to be a primary disease of the dura mater. 

Infectious. Before 1857, the cause for the for- 
mation of a subdural hematoma was attributed 
to trauma, (34, 10), inflammation of the dura (79), 
and vascular or cardiac disease (34). In 1857, 
Virchow (79) published his classical work on sub- 
dural hematoma. In this article, he presented the 
first accurate histological description of the disease. 
From these pathological studies, he concluded 
that the cause was a primary infection of the dura. 
This inflammation produced a membrane which 
in turn set up a foundation for secondary hemor- 
rhage. If the exudative process was in excess, the 
term “pachymeningitis interna chronica” was 
suggested; whereas, if the extravasation of blood 
was the prominent factor, the process should be 
called “pachymeningitis hemorrhagica.”’ Follow- 
ing the publication of this work, the inflammatory 
theory was widely accepted and many authors 
added further proof of its accuracy. 

Two years prior to this article, Heschl (33) ex- 
pressed the same theory that inflammation of the 
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dura with membrane formation preceded the 
hemorrhage. The hemorrhage was secondary. A 
similar view was held by Cruveilheir (15). Follow- 
ing Virchow’s article, Charcot and Vulpian (11) 
reviewed the literature and accepted the inflam- 
matory theory. Mittenheimer (54), in 1868, up- 
held Virchow’s theory and expressed the idea that 
the inflammatory process was chronic and of 
undetermined cause. 

Probst (62), in 1903, published a case of sub- 
dural hematoma in which the dura over the brain 
and spinal cord showed evidence of inflammation. 
The dura over the cord revealed histologically an 
inflammatory process as well as blood clots. This 
is probably the most convincing evidence in favor 
of the inflammatory theory. Jores (39) recognized 
an infectious type which was in every way similar 
to Virchow’s description. Starr (75), in his book 
on organic nervous diseases, laid particular em- 
phasis upon inflammation as the predisposing 
factor but also mentioned primary hemorrhage 
and trauma as causes. Boekman (6), in 1913, 
warned against considering trauma as the cause 
for subdural hematoma. His observations on the 
dura of patients following brain operations showed 
that no signs of inflammation were present and no 
membranes were formed. He believed that trauma 
and bleeding would not cause hematoma. 

Several investigators have studied subdural 
hematoma from the standpoint of infection. Bar- 
rett (4), in a study of hematoma for bacteria, 
found that smears, cultures, sections, and animal 
inoculations were all sterile. Rosenberg (68) ob- 
tained similar results in a study of hematomas in 
children. Cushing and Putnam found hematomas 
negative for bacteria by smear examination. How- 
ever, bacteria (70, 74) as well as abscesses have 
been found in hematomas. These findings were 
in association for the most part with infections 
elsewhere in the body. 

On the basis of the characteristics of the fluid 
obtained from subdural hematomas, Budinger (9) 
believed that the fluid was more like an infectious 
exudate than the fluid from an old liquefied clot, 
even though his bacterial studies were negative. 

More recent histopathological studies, such as 
those made by Hannah (30) in 1936 and Baker (3) 
in 1938, take into consideration the infectious 
origin of subdural hematomas. The latter author 
warns against the tendency toward insisting that 
trauma is the only factor. He points out that all 
too often the head injury which is considered re- 
sponsible for the membrane is too trivial, and that 
there is an antecedent factor such as an hemor- 
rhagic diathesis, acute and chronic infectious 
disease with injury of the vessels and bleeding, 


injury of the vessels secondary to alcoholism, or 
terminal degeneration as seen in arteriosclerosis. 

Neoplastic disease. The first to suggest the pos- 
sibility that subdural hematoma was a neoplastic 
disease was Heschl (33). This theory was ex- 
pressed without emphasis by the author and was 
lost sight of until Jores (39), and Jores and 
Laurent (40) again considered it a possibility. 
The latter investigators felt that a subdural 
hematoma was either a traumatic regressive, or a 
spontaneous progressive form of pachymenin- 
gitis. In their study of the spontaneous form 
they noted the extreme vascularity of the mem- 
brane and the dilatation of the vessels in the dura. 
As a result, they believed that this type was a 
neoplastic disease or process. The capillaries just 
beneath the dural endothelium proliferated by 
primary intention. This process was occasionally 
followed by hemorrhage or the exudation of fibrin 
and organization. 

Rossle (69) and Fahr (19) published articles 
in support of this theory. Wohlwill (81), in 1913, 
expressed a similar view stating that the primary 
growth of the subendothelial tissue, probably re- 
sulting from a lesion of the dural endothelium, 
was caused by a mechanical or chemical irritant. 
These authors stated that the hematoma or exu- 
dative process was accidental. Putnam and Cush- 
ing (63), in commenting upon this interpretation, 
stated that there is a distinct reason for believing 
that the large blood-filled spaces are not strictly 
blood vessels. The vascular tissue, they believe, 
has little resemblance to angioma seen elsewhere, 
but it does seem to be true that one can recognize 
an extremely vascular and a comparatively non- 
vascular type of membrane. 

Secondary. This subgroup comprises those con- 
ditions which may be complicated by the develop- 
ment of a subdural hematoma. The dura mater 
is affected secondarily. 

Systemic diseases. Subdural hematomas have 
been found in association with a variety of chronic 
as well as acute infectious diseases. Among the 
chronic diseases, syphilis and tuberculosis appear 
to be the most common. Poumeau (61), in 1841, 
described a patient, subsequently dying of tuber- 
culosis, in whom the hematoma had developed 
during the course of this infection. Finkelstein 
(20) believed that syphilis was an important fac- 
tor and that the patients should receive anti- 
luetic treatment unless this disease could be ruled 
out. Some years later, in another article (20), he 
failed to mention syphilis as a cause. Klob (47) 
reached the opinion that subdural hematoma was 
a syphilitic hemorrhagic lesion of the dura, after 
studying a series of hematomas in children. 
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Doehle (18), in a comprehensive study of autop- 
sies in children, found subdural hematoma in 
association with congenital syphilis, diarrhea, 
pneumonia, diphtheria, tuberculosis, bronchitis, 
purulent meningitis, and rickets. Ciarla (12) 
found, in a series of 57 cases, that the lesion was 
associated with nephritis in 20, brain softening in 
13, malaria in 4, syphilis in 6, tuberculosis in 4, 
alcoholism in 7, and trauma in 2. He concluded 
from his study that the etiology of subdural 
hematoma was related to arteriosclerosis associ- 
ated with age and accompanied by such con- 
ditions as alcoholism, chronic and acute infections, 
and trauma. Kremiansky (49), in addition to the 
afore-mentioned diseases, also found it in associ- 
ation with rheumatism and typhoid fever. 

Whooping cough has been reported to have 
been responsible for subdural hematoma. Reimer 
(65) attributed the lesion to a specific toxin as 
well as to the strain of coughing. Hada (29) 
reported a case in a child in whom the hematoma 
became infected. As a result, he thought that 
infections played the major part in pacchymenin- 

itis. 

. Schwartz (74), on the other hand, believed that 
in children subdural hematomas were the result 
of an infectious disease. He reported the occur- 
rence of a hematoma and meningococcic menin- 
gitis in an infant. Measles, sepsis, and congestive 
heart disease have likewise been found in associ- 
ation with subdural hematomas. 

Hematoma or subdural hemorrhage has been 
reported by Russell and Cairns (71), when malig- 
nant systemic tumors have metastasized to and 
infiltrated into the veins of the dura. The result- 
ing hemorrhage occurred within the dura as well 
as the subdural space. These authors explain the 
mechanism of hemorrhage upon the fact that the 
areolar layer of the dura close to the endothelial 
lining of the subdural space is rich in capillaries. 
These drain outward into a second plexus in the 
dense dura and thence either to the periosteum 
of the calvarium or to veins that accompany the 
meningeal arteries. Thus, obstruction of the 
veins in the outer dense layer of dura will produce 
dilatation of the capillaries in the inner areolar 
layer with secondary rupture and hemorrhage. 

Alcoholism. The frequency with which sub- 
dural hematoma has been found in chronic al- 
coholic patients has claimed the attention of 
numerous observers, and many believe that al- 
cohol plays a role as a primary or predisposing 
cause. 

Kremiansky (49) was one of the first to consider 
it the basic cause. This investigator was so im- 
pressed by the alcoholic histories in his patients 


that he set about trying to prove the relationship 
of alcohol to hematoma by experiments on dogs. 
He fed dogs, daily, 1 oz. of brandy over a period 
of as long as five months. He was able to produce 
a hematoma or subdural hemorrhage in 3 of 4 
animals. The results of these experiments were 
impressive and influenced other investigators, 
who attempted to confirm these experiments. 
Saltykow (72), in a paper on chronic alcoholism, 
definitely shows that the incidence of subdural 
hematoma is not as great as Kremiansky had re- 
ported. In a clinical paper, Bertholet (5) found, 
in a large series of autopsies on alcoholics, that 
10 per cent had a chronic subdural hematoma. 
Moses (55) likewise stressed the importance of 
alcoholism, and more recently other writers (41, 
43) have commented upon the fact that many 
patients with subdural hematoma have a distinct 
alcoholic history. 

From this view, it is apparent that alcohol does 
not have a specific effect upon the dural vessels 
for the production of a hematoma. On the other 
hand, it would seem that alcoholism is a predis- 
posing cause and may be effective in one of three 
ways. The habitual use of alcohol may produce 
degenerative changes in the blood vessels and in 
this way weaken them sufficiently to cause hemor- 
rhage spontaneously. On the other hand, chronic 
alcoholics are frequently subject to injuries. These 
injuries may occur at a time when it does not 
record in their memory. Thus, the history of an 
injury may never be obtained. Leary (51) has 
suggested another cause for hemorrhage in chronic 
alcoholics. He states that these patients are sub- 
ject to cerebral edema. This edema may produce 
sufficient strain upon the veins running from the 
cortex to the longitudinal sinus to tear them. 

Arteriosclerosis. The criteria for considering 
vascular disease as a cause for spontaneous sub- 
dural hematoma has been based upon the fact 
that most patients are in the age group in which 
vascular changes are present, and that vascular 
changes have been found in the involved vessels. 
Heugenin (37) found fatty degeneration and oc- 
casionally thrombosis of the cerebral veins in the 
pia and pacchionian granulations. These changes 
were discovered close to the entrance of the veins 
into the longitudinal sinus. Ciarla (12) believed 
that vascular changes were the fundamental cause 
and that the precipitating factors were alcoholism, 
chronic and acute infections, and trauma to the 
head. Undoubtedly, this cause must play some 
part in the formation of a subdural hematoma. 

Blood dyscrasias. The occurrence of subdural 
hematoma in patients suffering from a blood di- 
athesis has been commented upon in the literature. 
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Heugenin (37) reported a series of cases of sub- 
dural hematoma in which to per cent were as- 
sociated with primary pernicious anemia. Hema- 
toma, in association with scurvy, was first re- 
ported by Sutherland (76). Gilman and Tanzer 
(25) reported another case and found that with 
their own, there were a total of 8 cases reported in 
the literature. Frazier (22) suggested the pos- 
sibility of a blood dyscrasia in 1 of his patients. 
This was based upon the fact that the history 
given by the patient was that of repeated nose 
bleeds. Cases of purpura (80) and leucemia (73) 
in which a subdural hematoma was found have 
likewise been reported. 

The relatively few cases which have occurred in 
association with a blood diathesis makes it a 
rather uncommon cause; yet this factor is a dis- 
tinct possibility. 


TRAUMATIC SUBDURAL HEMATOMA 


Trauma, as a cause of subdural hematoma, was 
recognized in the sixteenth century. According 
to Probst (62), Ambrose Paré reported the case of 
Henry II of France who died in 1559 from a sub- 
dural hemorrhage after receiving a wound just 
above the eye. This, probably the first reported 
case, introduced trauma as a cause for subdural 
hematoma. Since then the studies of Virchow 
(79) and his inflammatory theory overshadowed 
the significance of trauma. The more recent liter- 
ature has re-established that trauma is, in all 
probability, the most important single factor. 

During the era of Virchow’s influence regarding 
the etiology of chronic subdural hematoma, a 
number of writers held to a traumatic origin. 
Thibert, in 1822, as recorded by Putnam and 
Cushing (63), reported on a patient in whom the 
hematoma caused symptoms nine years after a 
head injury. The studies of subdural hematomas 
by Baillarger (2) and Hewitt (34) led them to the 
conclusion that trauma was the precipitating 
cause in contrast to inflammation since the mem- 
branes were the probable source of the hemorrhage 
and because the surrounding structures displayed 
no evidence of inflammation. Hewitt thought 
that in addition to trauma, other factors such as a 
determination of blood to the head, or vascular 
or cardiac disease might play a part. Heugenin 
(37) recognized a traumatic origin and gave ex- 
amples. Likewise the papers by Herter (32), 
Brion (8), Goppert (27), Bowen (7), and Finkel- 
stein (20) either included a traumatic origin or 
stated that trauma was the main cause. 

Bowen reported on a series of 72 traumatic 
cases. One interesting point in this report is the 
grouping of the cases into two classes. The first 


group or Class A referred to those patients in whom 
there was no brain damage associated with the 
hematoma. The second group, or Class B, was 
composed of patients in whom severe brain dam- 
age, such as laceration or contusion was found, 
in addition to the hematoma. The cases in this 
latter group closely resembled those cases re- 
ported by Kennedy and Wortis (45) in a recent 
paper on the acute subdural hematoma. 

Other reports of traumatic subdural hematoma 
were made by Kasenmeyer (43) in 1g11. He re- 
viewed 60 cases, and Henschen (31), in 1912, 
collected some 246 cases from the literature. 

Trotter (77), in a report of 4 cases and reference 
to 2 others, made the statement that almost all 
subdural hematomas were caused by trauma, 
although a few occurred spontaneously and were 
due either to hemorrhagic diseases, alcoholism, 
or insanity. He laid special emphasis upon the 
fact that the degree of trauma may be very slight 
and that blows upon the front or back of the head 
are most likely to precipitate the bleeding. Put- 
nam and Cushing (63), eleven years later, re- 
emphasized the traumatic origin of hematoma by 
reporting a series of 12 cases. These authors 
stressed again the fact that the injury need only 
be trivial. One of their cases, without history 
of trauma, was included because no other cause 
could be found. These two articles initiated suf- 
ficient interest in this condition to precipitate the 
appearance in the literature of a large number of 
articles, almost all of which supported the trau- 
matic origin of hematoma. 

The ratio of traumatic to spontaneous subdural 
hematomas is shown in Table I. This list covers 
the majority of reports during the past ten years, 
leaving out all single case reports. Furthermore, 
in almost all of these reports an operation has been 
done and many of them include the acute form 


TABLE I.—RELATIONSHIP OF TRAUMA TO SPON- 
TANEOUS FORM OF SUBDURAL HEMATOMA 


Traumatic Spontaneous Total 

Kunkel and Dandy...... 31 17 48 
6 25 31 
14 2 16 
12 2 14 
Fleming & Jones........ 8 sa 8 

165 (74%) 58 (20%) 223 
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which is associated with brain damage. Thus, it is 
to be noted that the incidence of trauma is quite 
high—74 per cent. 

An analysis of this table shows that Coleman 
(14) had 19 of 24 cases in which there was a 
history of trauma, Grant (28) 14 of 16, and 
Kunkel and Dandy (50) 31 of 48 cases. The 
first two authors included relatively acute hema- 
tomas, whereas the latter co-authors included only 
the chronic form. However, the significance of 
these figures is that from 60 to 80 per cent of the 
patients have an associated history of trauma. 
This figure seems more reasonable than the report 
by Baker (3) in which, in his series of cases, a 
history of trauma was found in only 24 per cent. 
The same argument holds true for the articles 
which include only traumatic cases. Thus, we 
may conclude that the majority of hematomas 
that form are preceded by a severe or mild injury 
to the head. 

The source of bleeding in patients with trau- 
matic subdural hematoma has, just as in the 
spontaneous form, been a point of interesting dis- 
cussion. Trotter (77) attributed the bleeding to 
the bridging veins between the cortex and longi- 
tudinal sinus. A similar opinion was held by Put- 
nam and Cushing, who added the lacune and 
tributaries of the longitudinal sinus and vessels 
at the base of the brain. Rand (64) and Abbott 
(1) discovered thrombosed pial veins in several 
of their cases and concluded that this was the 
source of bleeding in these cases, a finding which 
has also been made by Nafiziger and Brown (57), 
Leary (51), and Pederson (59). Keegan (44), on 
the other hand, found the source of hemorrhage 
to be a tear in the longitudinal sinus. Grant 
found a ruptured pial vein running from the 
temporal to the straight sinus as the cause of 
hemorrhage in 1 of his cases. 

The chief objection to the bridging veins as a 
source of bleeding, as pointed out by Furlow (23), 
has been the fact that the blood under such cir- 
cumstances defies all laws of gravity, since the 
hematoma forms over the upper portion of the 
hemisphere. The conclusions which Korwitz (48) 
has made from his studies offer an explanation 
which satisfies this objection. He believes the 
bleeding occurs in the subendothelial layer of the 
dura in connection with the capillary plexus 
located there. 

Hannah (30) holds the same opinion after 
studying the characteristics of several cases of 
hematoma, and in support of this opinion he offers 
experimental data. This author injected, for the 
most part, citrated blood into the outer dense 
layer of the dura. He discovered that the blood 


invariably found its way toward the inner surface 
of the dura and raised blebs ranging in size up 
to 0.5 cm. in diameter. From these experiments, 
he concludes that the hemorrhage may occur in 
the dura or may arise from the dense capillary 
net work beneath the inner layer of the dura. 
Baker (3) in a histopathological study of 31 
hematomas comes to the conclusion that the 
bleeding is really intradural. The hemorrhage 
occurs from the two layers of dural capillaries and 
causes a separation of the original pachymeninx, 
which acts as the inner limiting membrane to the 
coagulum. He too, just as Hannah did, studied 
the normal dura and identified the various layers. 
Both claim a subendothelial plexus of capillaries, 
which is not cited in most histology books. 
The traumatic origin for subdural hematoma, 
therefore, occupies the most prominent place in 
the list of causes in the light of the literature dur- 
ing the past ten years. Yet we believe, after hav- 
ing had experience with a series of more than 
sixty cases and having thoroughly reviewed the 
subject, that there remains in the chronic form 
of hematoma some underlying factor or factors 
which necessarily precede the precipitating cause 
—trauma. The suggestion of intradural bleeding 
has in its favor the fact that these hematomas, 
because of their location, defy gravity if they 
result trom a tear of the bridging pial veins. 


PATHOLOGY 


Gross description. The location of subdural 
hematomas is fairly constant, the greater number 
occurring over the frontoparietal lobes, extending 
from the falx down toward the sylvian fissure 
(Fig. 1-B). Other locations have been over the 
temporal lobe, occipital lobe, and base of the 
brain. Very rarely have hematomas been found 
over the cerebellum. The case reported by Kun- 
kel and Dandy (50), in which the hematoma oc- 
curred over the pituitary fossa, appeared to have 
been a trapped hemorrhage in the basal cistern 
rather than a true subdural hematoma. When the 
hematoma is large, it may cover the entire 
hemisphere. 

The size of subdural hematomas varies from 
microscopic to half the size of a cerebral hemi- 
sphere. The average size is from 50 to 200 c.cm. 
expressed in fluid content. Size in relationship 
to the symptoms is difficult to determine. Small 
thin clots have been reported as causing marked 
symptoms, whereas large hematomas have been 
found at autopsy without having produced symp- 
toms during life. 

The dura overlying a hematoma has a character- 
istic blue-green color. Occasionally, the color is 
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Fig. 1. (A) Relationship of hematoma to dura and brain. 


ventricular system. 


Note distortion of the 


The most common location for subdural hematoma, re- 


presented by shaded area. (C) The location of exploratory trephines. Bilateral 
exploration should be carried out in every patient. 


brownish or white. The hematoma is firmly at- 
tached to the dura in the shape of an oval. The 
side toward the brain is convex. Although the 
hematoma is firmly attached to the dura, it will 
strip readily from it and leave small flakes of clot. 
The membrane over the free surface of the hema- 
toma is thin and translucent but may be thick 
and rather opaque. This, the inner membrane, is 
not attached to the arachnoid. 

The hematoma itself may be completely solid, 
partially solid, or purely liquid except for the 
membrane. The fluid portion of the hematoma 
varies from a dark coffee-colored liquid, sometimes 
almost black, to a clear yellow fluid. No matter 
what color it may be, it will not clot or jell. 

The grain beneath the hematoma shows a de- 
pression in which the gyri are flattened to ac- 
commodate the expanding lesion. This portion of 
the brain is stained a yellow-brown or a yellow- 
green color. This discoloration is said to be the 
result of the decomposition of the hemoglobin 
within the hematoma to biliverdin and bilirubin, 
which diffuse to stain the brain. 


Munro and Merritt (56), in a study of the 
surgical pathology of 105 cases, divided subdural 
hematomas into three types. The first type is the 
solid hematomas. These clots, they state, are not 
expanding lesions and their age can be foretold from 
the pathological picture up to from two to four 
months. The second type is the mixed hematomas 
which contain both liquid and solid blood. These 
lesions expand for a period of three months, then 
remain constant. The age of these lesions can be 
predicted, according to these writers, by an ex- 
amination of the protein content of the fluid from 
the hematoma and the pathology of its mem- 
branes. They give a graph showing the amount of 
protein at stated intervals up to three months. 
The third type is the fluid hematomas which are 
said to expand up to one month and then remain 
constant in size. The age of the liquid hematomas 
can be estimated during the first three weeks. If 
these observations are correct, the age of the 
hematomas can be determined within certain 
limits. This fact may afford assistance in medico- 
legal work. 
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Microscopic description. A cross section of a 
solid hematoma reveals two distinct membranes. 
The membrane which covers that part of the 
hematoma next to the brain is called the inner 
membrane and is not attached to the arachnoid. 
This inner membrane is composed of an outer 
layer of mesothelial cells and, adjacent to it, a 
layer of connective-tissue cells. The thickness of 
this inner membrane varies. The thinnest portion 
is at the center of the clot and the thickest portion 
at its attachment to the dura (56). For this rea- 
son, most writers conclude that the inner mem- 
brane grows from the dura. Others (3, 30) are 
of the opinion that this membrane is the original 
inner lining of the dura. 

The outer membrane of the hematoma is that 
layer which is attached to the dura (Fig. 2). It is 
comparatively uniform in thickness, measuring 
from 1 to 4 mm. and its structure is like that of 
granulation tissue. Thus, it contains newly formed 
blood vessels, fibroblasts, connective tissue, leuco- 
cytes, wandering cells, hemosiderin, and red blood 
cells. The line of demarcation along the dural 
side is distinct while that toward the clot is in- 
distinct, shading off into the coagulum. Most of 
the older writers ascribe a laminated appearance 
to this membrane but others (63, 3, 30) have 
found that the membrane varies considerably in 
different parts at the same level without relation- 
ship to the blood vessels. 

The interest in this outer membrane centers 
about the presence of large spaces close to the 
dura, described by Putnam and Cushing (63), 
in the traumatic form of hematoma. These spaces 
are parallel to the dura and are separated from 
it by a few layers of fibroblasts. Their shapes are 
irregular and elongated and they have a definite 
mesothelial lining which is not always complete. 
These spaces usually contain red cells, fibrin, 
and débris, but are frequently empty. It is thought 
that they intercommunicate and anastomose with 
the capillaries of the dura. Some workers (3) have 
been unable to demonstrate these spaces. 

A study of the spontaneous form of hematoma 
by these same investigators (63) revealed the ab- 
sence of the mesothelial-lined spaces, but in their 
place they found “giant capillaries.” These capil- 
laries, which were as large as 14 mm., were like- 
wise close to the dura and appeared to anastomose 
with each other. In all other respects, the outer 
membrane was similar to that of the traumatic 
form. Baker (3), on the other hand, saw no dif- 
ference between the spontaneous and traumatic 
forms, considering the two types of spaces, de- 
scribed by Putnam and Cushing, different stages 
in development of the capillaries. 


Two theories are held in respect to the increase 
in size of hematomas. Most of the older writers 
expressed the belief that repeated hemorrhages 
caused the hematoma to increase in bulk. These 
hemorrhages occurred either from the capillaries 
of the membrane and dura, or from the original 
bleeding point. The failure of recent investigators 
to find evidence of periodic bleeding makes this 
theory less tenable. A second theory, advanced 
by Gardner (24), is that the inner membrane acts 
as a dialyzing membrane. The blood within the 
hematoma disintegrates, and as the proteins break 
up the molecules create a high osmotic pressure. 
As a result, cerebrospinal fluid passes into the 
hematoma. Gardner has shown experimentally 
that an intact hematoma suspended in cerebro- 
spinal fluid will absorb this fluid. A similar inter- 
pretation has been offered by Zollinger and Gross 
(82), but they believe the diluent is blood plasma 
and not cerebrospinal fluid. 


SYMPTOMATOLOGY 


Each decade of life is represented in tables 
showing subdural hematomas according to age. 
Infants as well as the aged are subject to this 
malady. However, the lesion occurs most fre- 
quently from the fourth to the sixth decade of 
life. On the other hand, the male sex is more 
susceptible than the female. This fact seems to 
support the traumatic origin of hematoma. 

The most common symptoms given by patients 
suffering from a subdural hematoma are headache, 
drowsiness, and nausea and vomiting. These 
symptomsare shared by other space-taking lesions, 
but the headache in hematoma seems to be out 
of proportion to the other symptoms and signs, 
especially those of increased intracranial pressure. 

Symptoms which may occur in association with 
hematoma are: referable to the mind—failing 
memory, confusion, and uncontrollable irration- 
alism; referable to cranial nerves—diplopia, fail- 
ing vision and hemianopsia, tinnitus, decrease in 
hearing; referable to the extremities—weakness 
of one side of the body as in hemiparesis, and, 
rarely, numbness of one side of the body or per- 
versions of sensation and convulsions which may 
be focal or general. 

One of the most characteristic features of these 
symptoms is their tendency to fluctuate. A pa- 
tient may be drowsy to the point of coma one 
part of the day and suddenly or gradually re- 
cover. Yet the picture is progressive in that the 
degree of fluctuation becomes less until the pa- 
tient’s condition deepens into a stupor. 

In patients with a traumatic history, there may 
be a latent period. That is to say, there may be 
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Fig. 2. Photomicrograph of dura (A) and hematoma showing the attachment 


of outer membrane (B) to dura. 


an interval following the trauma in which the 
patient is symptomless. This period may vary 
from a few days to months and years. Bowen (7) 
has emphasized this characteristic, and Martin 
(52) states that the latent period is shorter the 
more severe the head injury. However, some pa- 
tients even with mild injuries date their symp- 
toms from the time of the injury. 

The signs presented by patients with subdural 
hematoma in no way differ from those exhibited 
by patients with cerebral brain tumors. Thus, 
their review would involve a discussion of almost 
all neurological signs. However, as a general rule 
we may state that for the most part the symptoms 
are questionable and inconclusive. A complete 
hemiplegia rarely occurs unless the hematoma is 
associated with severe brain damage, but a weak- 
ness of one side of the body, hemiparesis, is not 
infrequent. Reflex changes and pathological re- 
flexes are quite common. Certain findings occur 
rather frequently and should be given special 
mention. 


Bradycardia seems to be a fairly frequent find- 
ing in patients with subdural hematoma. This is 
probably less frequent in brain tumor but quite 
common in brain abscess. 

A dilated pupil when found in patients with 
hematoma usually occurs on the side of the lesion, 
as pointed out by Kaplan (41) and confirmed by 
Kennedy and Wortis (45) and Dickerson (17). 
Our own experience has shown that the dilated 
pupil is a correct localizing factor in a little more 
than half of the patients. 

Choked discs are a part of the neurological 
picture in a certain percentage of patients. King 
(46) reviewed a series of 244 reported cases and 
found the incidence of choked discs to be 44 per 
cent. Jelsma (38) found a similar percentage. 
Martin (52) states that choked discs are more often 
associated with the acute subdural hematoma. 

Homolateral signs or signs which occur on the 
same side as the lesion are quite common in pa- 
tients with subdural hematoma, a point which 
should be remembered. 
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Fluctuation of signs is a rather characteristic 
feature in patients with subdural hematoma, just 
as is a fluctuation of symptoms. 

Lumbar puncture findings are normal in a fairly 
high percentage of patients, although the pressure 
may be increased and the spinal fluid may be 
xanthochromic. In the patients with acute hema- 
toma the spinal fluid may be bloody. 


DIAGNOSIS 


The clinical picture which these patients pre- 
sent is not sufficiently characteristic to differenti- 
ate it from other intracranial space-taking lesions. 
The few points which may lead one to suspect the 
presence of a subdural hematoma are the history 
of a previous head injury, a severe headache, and 
a fluctuation of the signs and symptoms. Even 
then the diagnosis may be in doubt. The most 
important single factor in the recognition of this 
lesion is that the physician or surgeon have the 
diagnosis.so conveniently located in his memory 
that it is considered a possibility. We have seen 
2 cases in which the diagnosis of uremia was 
made until the patients developed Cheyne-Stokes 
respiration. At that time an intracranial lesion 
was considered. Both patients were evacuated 
of a unilateral hematoma and both recovered. 
However, it is far better to consider the diagnosis 
of subdural hematoma before such a desperate 
state is reached. 

The clinical picture of patients suffering from 


subdural hematoma has been well described by - 


Horrax and Poppen (36). These authors divided 
the cases into three classes. The first class repre- 
sents the cases in which subdural hematoma is 
definitely suspected. In these patients, there is a 
history of head injury, with or without a latent 
interval. Headaches begin and continue. Mental 
aberrations set in and vague neurological signs 
may or may not be present. The second class 
constitutes those cases in which a brain tumor is 
suspected. In these patients, the symptoms re- 
semble those of brain tumor and localizing signs 
are present. Choked discs may occur in this group. 
The third or last class is a heterogeneous group of 
cases in which the diagnosis of cerebral arterio- 
sclerosis, cerebral atrophy, or a postencephalo- 
pathic state is made. These patients have head- 
ache and unaccountable lapses into deep drowsi- 
ness or coma. In most instances, there is no ob- 
jective evidence of increased intracranial pressure. 

Holmes (35) points out that it may be necessary 
to differentiate subdural hematoma from uremia 
and diabetes. Both diseases can be readily recog- 
nized by blood and urine studies. We wish to add 
that unless the blood urea-nitrogen is well ele- 


vated, the diagnosis of subdural hematoma should 
be eliminated first. This author further considers, 
in his differential diagnosis, intracerebral or cap- 
sular hemorrhage. In hematoma, he states the 
signs are coma and paresis, whereas in intracere- 
bral hemorrhage the signs are coma and paralysis 
in most patients. 

The encephalogram and ventriculogram have 
aided greatly in lateralizing these lesions. Van 
Dyke (78) demonstrated a sign by encephalo- 
graphic technique, which he considers pathog- 
nomonic. Except for this sign, the findings in both 
procedures suggest a mass lesion on one or both 
sides of the brain. However, a hematoma usually 
covers the entire hemisphere and therefore pro- 
duces a general reduction in size of the affected 
ventricle, with depression and shifting of the 
entire ventricular system to the opposite side. 

Kunkel and Dandy (50) state that the enceph- 
alogram is much less satisfactory and introduces 
more of a hazard than does a ventriculogram. 
These authors further state that the trephines for 
ventriculography frequently disclose the lesion. 
In the last analysis, the diagnosis of chronic sub- 
dural hematoma is made by exploratory trephines 
or a craniotomy. 


TREATMENT 


Hematomas produce their symptoms and signs 
either by their bulk, a disturbance of the vascular 
supply of the underlying brain (77), or a toxic 
effect from the disintegrated blood within the 
clot (1). The literature gives no conclusive evi- 
dence of a spontaneous resorption of a hematoma 
(1). However, the lesions may lie dormant for 
months and years and during this time undergo 
calcification (26). With these facts before us, the 
only rational treatment is surgical removal. 

The conservative treatment which has been 
recommended, according to Putnam and Cush- 
ing (63), has been repeated lumbar punctures. 
This has been unsuccessful and has no foundation. 
Repeated tappings of the hematoma have been re- 
ported by Peet and Kahn (60) and others, with 
successful results. Recently this procedure has 
been employed through a trephine opening with 
partial success, but it is not recommended by 
these writers (1). 

Two surgical procedures are employed with 
satisfactory results in the treatment of chronic 
subdural hematoma. The first procedure is that 
of trephination; the second, an osteoplastic-flap 
or suboccipital craniectomy in those rare instances 
in which the hematoma is in the posterior fossa. 

The trephine was advocated and used by Trotter 
(77). The efficacy of trephination seems to have 
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been lost sight of until the report of Fleming and 
Jones (21) in 1932. These surgeons treated 8 pa- 
tients successfully by washing out the liquid clot 
through trephination openings. Since this report, 
numerous references have been made in the liter- 
ature to the success of this method of treatment 
in the liquid or semi-liquid hematoma. The pro- 
cedure is recommended under such conditions by 
McKenzie (53), Coleman (14), Keegan (44), 
Horrax (36), Coblentz (13), Frazier (22), and 
others. The exact procedure consists in trephin- 
ing over the frontal, temporal, or occipital lobe 
(Fig. 1-C). A second trephination is usually done 
at one or the other limits of the hematoma and 
the blood is washed out between these two open- 
ings. Experience has shown that it is not neces- 
sary to remove the membrane. To us, this method 
is ideal in patients as a diagnostic and therapeutic 
procedure when the hematoma is liquid or semi- 
liquid and the clots are small enough to be forced 
out of the trephination opening. 

Obviously the procedure has no value when the 
greater part of the hematoma is solid. Its greatest 
value lies in the fact that it is unattended by any 
shock and therefore can be used in the comatose 
patient. For this reason the mortality rate has 
been reduced considerably. 

The procedure of craniotomy is still held, in the 
opinion of some writers, to be preferable to that 
of trephination. Among those who hold such a 
view are: Putnam and Cushing (63), Jelsma (38), 
Davis (16), Rand (64), Furlow (23), and Kunkel 
and Dandy (50). This procedure is necessary in 
those instances in which the hematoma is 
solid. The ratio of the solid to the liquid hema- 
toma is in favor of the latter, to the extent of 
about 3 to 4 in 10. Thus, the majority of lesions 
can be treated by trephining. Whenever there is 
doubt as to the existence of a solid portion of the 
clot, after the liquid portion has been drained, a 
craniotomy should be performed in order to re- 
move it. 

When a craniotomy or osteoplastic flap is em- 
ployed to evacuate the clot, the precautions sug- 
gested by Kunkel and Dandy (50), are worthy of 
attention. They advised a small bone flap since it 
is not necessary to remove all the membranes and 
the incidence of postoperative hemorrhage is re- 
duced. The dura is opened close to the edge of the 
bony defect but never carried beneath it. This 
precaution is taken so that the dura can be drawn 
to the skull by sutures in order to prevent back 
bleeding from the dural vessels. The outer mem- 
brane of the hematoma is cut by the electrosurgical 
unit. This prevents subsequent hemorrhage from 
this rather vascular membrane. All writers have 


stressed the removal of as much of the blood clot 
as is technically possible. 

Some surgeons have employed, with success, a 
subtemporal decompression as the procedure of 
choice. 

Should these patients be drained? The answer 
is still undecided. Jelsma (38) and Kaplan (41) 
feel that drainage is not necessary, whereas Mon- 
roe states that they should be drained. Coleman 
(14), on the other hand, advises drainage only in 
those patients in whom the brain does not expand 
after the clot has been removed. We favor drain- 
age in all patients. i 

The postoperative convalescence of these pa- 
tients is not infrequently stormy. The cause for 
this has been attributed to edema of the brain, 
and not a secondary hemorrhage. Those who hold 
this view recommend treatment by hypertonic in- 
travenous solutions. McKenzie (53) believes that 
the stormy convalescence is caused by a failure 
of the brain to expand. He attributes this to a 
line of adhesions between the dura and arachnoid, 
all about the hematoma. As a means of preven- 
tion of this complication, he suggests that this 
line of adhesions be broken at the time of the 
operation. His method of doing this is the in- 
troduction of a forceps through the trephine open- 
ing, and grasping the inner membrane and tearing 
it. This procedure should also be carried out 
when a craniotomy is performed. 

Treatment depends more or less upon the con- 
dition of the patient. It is for this reason that 
minor procedures should be used as a first step 
and when the patient’s condition warrants, a more 
formal procedure should be carried out. 
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BRAIN AND ITS COVERINGS; CRANIAL 
NERVES 


Ghetti, L.: The Efficiency of Dehydration Treat- 
ment in Craniocerebral Injury (Sulla efficacia 
della terapia disidratante nei traumatizzati cranici). 
Arch. ital. di chir., 1940, 59: 133. 


The observations reported in this article were 
made during the treatment of soldiers with cranio- 
cerebral injuries sustained in the recent Spanish 
Civil War. ‘Twenty such case histories are reported 
at length. 

The author was concerned with the use of hyper- 
tonic solutions to reduce post-traumatic cerebral 
edema, and cerebral herniation in particular, as a 
major adjunct to whatever other surgical care might 
be necessary. He relied particularly upon magnesium 
sulfate and glucose. The accurate and timely use of 
these agents may spell the difference between the 
life and death of the patient, regardless of what 
other treatment may be necessary and given. Glu- 
cose may be used up to a 40 or 60 per cent concen- 
tration, and the author has never found it toxic in 
this strength. In fact, it furnishes a ready source of 
caloric supply. It has a gradual and prolonged effect, 
and is not prone to cause osmotic fluctuation to such 
a degree as to favor a return to secondary cerebral 
edema. Magnesium sulfate in a concentration of 15 
per cent, given intravenously, reduces arterial blood 
pressure, reduces intracranial edema, and has a gen- 
erally sedative effect on the patient. 

The author warns that dehydration therapy can 
be carried to a dangerous extreme. He lauds the 
method as the most favorable way of handling in- 
creases in intracranial tension after trauma, but it 
must be used judiciously according to one’s own 
experience and must be dovetailed with other equally 
important surgical measures in the treatment of 
these extremely ill patients. Martin, M.D. 


Torkildsen, A.: Ventriculocisternostomy. 
chirurg. Scand., 1941, 85: 254. 

In a previous publication, the author discussed the 
technique of ventriculocisternostomy by means of an 
extracranial catheter inserted in the lateral ventricle 
and leading down to the cisterna magna. This cathe- 
ter is supposed to re-establish the spinal-fluid flow 
between the supratentorial and infratentorial re- 
gions. The author goes on to report 6 cases success- 
fully treated by this means. Two of the patients had 
aqueductal strictures, probably on a neoplastic basis; 
one patient had a pineal tumor; another had a tumor 
of the thalamus corpus striatum; still another had a 
third-ventricle tumor. In all cases, the results seem 
entirely satisfactory, and some of the cases have been 
followed up for three or four years. There were no 
complications of any kind in connection with the 
operation. 
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Fig. 1. Sketch giving a general view of the situation of 
the catheter. 


The procedure, of course, is entirely palliative and 
should not be attempted in place of a more direct 
surgical attack. However, it does prolong the life 
and comfort of the patients who have an obstructed 
spinal-fluid flow which cannot be relieved except by 
this procedure or a similar one. One patient was 
especially to be noted in that he is a school master 
in Norway and has to travel to two different schools 
by bicycle in the summertime and by skis during the 
winter, which necessitates a lot of strenuous physical 
exercise. He seems to be quite able to carry on even 
though he had a ventriculocisternostomy. 

This operation shows that in certain cases of glial 
tumors, symptoms which are usually supposed to be 
due to the infiltrating process may improve or even 
disappear entirely. In all the cases the symptoms of 
increased intracranial pressure and the signs dis- 
appear; that is, the headache and vomiting disappear 
following the operation, and the papilledema is also 
rapidly relieved. From the technical standpoint, the 
author states that the operative procedure is simple 
and has not been associated with any complication 
worthy of note. ADRIEN VERBRUGGHEN, M.D. 


Hafstrém, T., Sjéquist, O., and Henschen, F.: 
Mycotic Changes of the Brain (Zur Kenntnis der 
mykotischen Veraenderungen des Gehirns). Acta 
chirurg. Scand., 1941, 85: 115. 

After a brief summary of the previous reports 
concerning actinomycotic and blastomycotic menin- 
gitis and brain abscess, the authors give complete 
abstracts of the 8 cases of hyphomycosis of the brain 
reported so far, and_add the following case observed 
by them. 

A man, aged sixty-nine, had been suffering from 
epileptiform attacks for ten years. They involved 
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the right half of the face and the right arm, and 
were accompanied by speech disturbances. Lately 
an increasing weakness of the right arm and the 
right half of the face had developed. The only im- 
portant findings were paresis of the right arm and 
hand with increased reflexes there, a distinct paresis 
of the right facialis nerve of central type, and a 
massive motor aphasia. The eye grounds were nor- 
mal. Encephalography showed a calcified area in the 
left hemisphere with displacement of the ventricular 
system to the right. Arteriography failed to cast more 
light on the type of disturbance present. It was 
obvious that it was a benign process. 

On operation, the skin, galea, bone, and meninges 
were found to be normal. In the middle of the gyrus 
centralis anterior a very firm tumor was felt im- 
mediately under the cortex. A fragile chalk-like mass 
of the size of a pigeon egg was shelled out by blunt 
dissection. A small specimen for biopsy was removed 
from the depth. The wound was closed primarily. 

Postoperatively there was aphasia and right hemi- 
plegia, but after roentgen irradiation there was 
marked improvement; later, however, this was fol- 
lowed by a recurrence of the attacks and aphasia. 

Histologically the mass removed appeared to be 
a conglomeration of hyphomycetes, and the sur- 
rounding brain substance showed a diffuse gliosis, 
but no true glioma. No botanical classification as to 
the type of hyphomycetes was possible, but probably 
it was a mucor. Rhinological examination was nega- 
tive. The authors assume that the hyphomycetes 
came to the brain by hematogenous spread. While 
no evidence of a focus in the lung, the most frequent 
site of such diseases, could be found, it was not too 
far-fetched, in the author’s opinion, to assume that 
there had been such a focus, especially in view of the 
patient’s occupation, that of a lumber dealer. 

Hernricx Lamm, M.D. 


Antoni, N.: Four Cases of Rather Rare Vascular 
Tumor of the Central Nervous System (Vier 
Faelle seltenerer Gefaessgeschwuelste des Zentralner- 
vensystems). Acta chirurg. Scand:, 1941, 85: 7. 

In the order in which Antoni describes his 4 
cases of vascular tumor of the brain, the duration of 
the disease was four years, seven years, ten months, 
and fourteen years, and the age of the patients at 
the time of their death was twenty, thirty-five, 
forty-one, and twenty-four years, respectively. The 
course of the disease was decidedly intermittent with 
repeated very acute attacks: extensive hemorrhages 
even into the subarachnoid space occurred in the 
first, third, and fourth cases, while there were prob- 
ably only small hemorrhages with foci of softening 
inside of the pons in the second case. The first 
patient presented especially symptoms of the quad- 
rigeminal region; the second patient had symptoms 
of the tegmentum pontis with paralysis of the move- 
ments of the eyes and astasia abasia; the third 
patient showed pontine disturbances and subarach- 
noid hemorrhages; the fourth patient had repeated 
attacks of acute subarachnoid hemorrhage of the 


ordinary cerebrospinal type which resulted in resid- 
ual slight unilateral spinal-cord symptoms. 

Autopsy revealed the following findings: 

In the first case, death was due to a severe hemor- 
rhage from a vascular tumor of the left optic thala- 
mus; the vessels of the tumor continued into the base 
of the chorioid plexus of the third ventricle; the 
tumor seemed to have originated as part of the 
anlage of this plexus and to be a malformation rather 
than a neoplasm. The vessels had thin walls, with- 
out elastic layer and with here and there a few 
muscle cells; their lumen varied greatly and sud- 
denly in diameter. There were no thromboses. The 
morphological character of the formation suggested 
rather a telangiectatic angioma. 

The second case presented an angiomatous forma- 
tion in the mediodorsal portion of the tegmentum of 
the pons, consisting of numerous wide vessels which 
reached partly into the fourth ventricle. On the left 
side, some of the nervous elements were replaced by 
fine fibrillary connective tissue which surrounded 
the angioma; the destruction extended from this 
focus in the ventricular and lateral directions, and 
involved the thalamo-olivary and probably the ru- 
brospinal and spinotectal tracts; it also extended in 
the cranial direction where it gradually assumed a 
more ventral position to reach the caudal part of the 
midbrain. The vessels of the angioma had the same 
characteristics as those of the first case. 

The third case showed a mass of enlarged and 
tortuous vessels basally and dorsally to the rhomben- 
cephalon. The diameter of the vessels varied from 1 
to 3 mm., and the widest vessels were found accumu- 
lated in the left angle of the pons, on the dorsal as- 
pect of the medulla oblongata, and in the dorsal 
part of the cerebellomedullary cistern. The vessels of 
the dorsal, lateral, and ventral regions were con- 
nected. Sections revealed a sharply delimited collec- 
tion of blood in the left dorsal portion of the medulla 
oblongata; this was of the size of a hazelnut, reached 
the surface, and had apparently opened into the 
fourth ventricle. Blood was found in the third and 
two lateral ventricles. The walls of the vessels showed 
the same characteristics as those in the other 2 cases. 

In the fourth case, there was a longitudinally ex- 
tended mass of very tortuous vessels with a venous 
and capillary structure of greatly varying caliber 
and a principally juxtamedullary position, but with 
pronounced extensions into the spinal cord. The 
cord was markedly deformed, its right half being 
greatly flattened, especially in front where the largest 
vessels were observed: this part of the cord showed 
numerous signs of degeneration, principally in the 
anterior and lateral tracts. The significant charac- 
teristic was the occurrence of repeated, voluminous, 
spontaneous subarachnoid hemorrhages from a 
purely spinal angioma. Kemet, M.D. 


Christensen, E.: Two Cases of Primary Intracranial 
Melanoma. Acta chirurg. Scand., 1941, 85: 90. 


Although metastatic intracranial melanomas are 
tairly frequent, primary intracranial melanomas are 
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rather rare, only 6 cases of this kind having been 
noted. 

One of these cases was reported by Arnvig and 
Christensen. ‘The tumor was removed and the pa- 
tient was perfectly well for eighteen months, but 
experienced a recurrence. A second operation was 
performed twenty-one months after the first, and 
the patient finally died of a second recurrence nine 
months later. ‘This case was one in which the tumor 
was attached to the tentorium and spread down 
between the cerebellar hemispheres to the roof of the 
fourth ventricle. Post-mortem examination was ob- 
tained on this patient. A matter of special interest 
was the fact that no melanotic tumors were found in 
any other part of the body. In the cases of most 
melanotic tumors there is a tendency to metastasis, 
but in these intracranial melanomas (in the cases 
described, at any rate) the tendency was merely for 
the tumor to recur in loco. 

The second case was 1 in which a thirty-year-old 
woman had had attacks of occipital headaches for 
several years, and who, four months before, had 
fallen down and hurt the right side of her head. She 
had not been unconscious, but had had some head- 
ache following this. During the last few months, 
she had experienced constantly increasing head- 
aches, and three weeks before her admission there 
had been blurring of vision and diplopia. She was 
admitted to the hospital in a semi-comatose condi- 
tion. She had many melanotic nevi over the body, 
some of which were fairly large. The neurological 
examination was not well described, and apart from 
some diffuse cranial tenderness and stiffness of the 
neck, associated with marked choking of the disc to 
about 8 D., very little else was noted. However, a 
ventriculogram demonstrated a large tumor involv- 
ing the anterior half of the right hemisphere. The 
hemisphere was said to contain a large, well-defined 
coal-black tumor of about the size of an orange, 
adherent to the falx. For this reason the tumor and 
falx were extirpated together. The patient made a 
fairly good recovery from this operative procedure. 

An examination of the tumor and some adherent 
brain showed that there was an infiltration outward 
along the vessels of the tumor cells. The brain itself 
indicated some glial reaction but no ingrowth of 
tumor cells. The patient was seen several times and 
finally died at home, a year after the operation. 

The author does not consider this case to be a sec- 
ondary one, in spite of the fact that the patient had 
pigmented nevi all over the body. He supports his 
opinion by the fact that there had been a history of 
headache since childhood, and he believes that that 
particular tumor had been there for a considerable 
period of time. He does not account for the appar- 
ent recurrence after the removal of an enormous 
tumor, with death one year after the operation. At 
first he thought that primary melanotic tumors of 
the brain would yield a good prognosis, but after 
considering this case, as well as the now completed 
report of the first case, he believes that the prognosis 
is unfavorable. ADRIEN VERBRUGGHEN, M.D. 
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McGregor, J. S., and Crumbie, J. R.: The Surgical 
Treatment of Mental Diseases; Modifications 
of the Moniz Technique. Lancet, 1941, 241: 7. 

The authors report 4 cases of mental disease. One 
melancholic and 1 schizophrenic showed great im- 
provement following prefrontal leucotomy, 1 schizo- 
phrenic was mildly improved, and 1 of delusional in- 
sanity terminated fatally eleven days postopera- 
tively. 

They describe a modified technique: They use the 
surgical approach described by Freeman and Watts. 
The precise measurements are obtained by means of 
a rectangular metal plate, measuring 5 by 6 cm., 
perforated at a site corresponding to the proposed 
trephine hole (Fig. 1). This plate is so placed that 
one long and one short side are superimposed on the 
anterior orbital margin and zygoma, respectively. 
The site of incision of the scalp is marked through 
the hole in the plate. A vertical incision 4 cm. long 
is made at this point, and deepened down to the 
bone. The periosteum is reflected and the coronal 
suture identified. A trephine opening 1 cm. in diam- 
eter is made on each side of the head. The dura mater 
is exposed and a small triradial opening is made 
into it. The cerebral cortex is now brought into view 
and the leucotome can be inserted without damage 
to the surface blood vessels. By means of metal 

‘calipers applied to the trephine holes the width of 
the brain is measured, and from this measurement 
the amount of white matter in each frontal pole is 
estimated. The stop of the leucotome (Fig. 2 and 3) 
is adjusted so that its distal point will not damage 
the medial surface of the prefrontal cortex, and the 
instrument is inserted and directed toward the oppo- 
site trephine hole. Suction with an ordinary syringe 
attached to the hollow stylet readily determines 
whether the anterior horn of the lateral ventricle has 


© 


Fig. 1. Rectangular metal plate for determining site of 
trephine openings. Half natural size. 


Fig. 2. Leucotome, lateral view. A, adjustable stop; 
B, hollow stylet; C, traction wire; D, notch for reception 
of wire at limit of excursion; E, guttered cutting blade; 
F, guide to plane of cutting blade. 
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Fig. 3. Leucotome from above. 


been entered or not. Redirection of the leucotome 
more anteriorly is required if ventricular fluid is 
withdrawn. The stylet is now removed and gentle 
traction exerted on the wire until it fits the notch on 
the needle. The hinged portion or blade has now de- 
scribed a circle 214 cm. in diameter and has there- 
fore divided the white matter in this area. 

The leucotome is withdrawn and the surface of 
the frontal cortex is washed with saline solution to 
stop any bleeding. The muscle is sutured and the 
wound closed. Dav J. Impastato, M.D. 


Simk6, S.: Paranasal Operations upon the Hy- 
pophysis and Their Results (Ueber die para- 
nasalen Hypophysenoperationen und ihre Erfolge). 
Zurich: Dissertation, 1940. 


The most important forms of hypophyseal dis- 
ease are: 

1. Acromegaly, due to an eosinophilic adenoma, 
which presents a pathological enlargement of the 
hands, feet, nose, lips, and mandible, together with 
impotence, amenorrhea, and visual disturbances. 

2. Related to acromegaly one finds prepubertal 
gigantism, which also is due to an eosinophilic ade- 
noma; in this condition there is a generalized increase 
in the body size. 

3. Cushing’s syndrome, due to a basophilic tumor, 
which affects mainly the female sex, and produces 
amenorrhea, obesity, hirsutism, and hypertension. 

4. Infantilism, which follows hypophyseal hypo- 
function, with failure of bone growth not accom- 
panied by hypophyseal destruction. 

5. Simmond’s cachexia, occurring in relatively 
young women, which results from complete hypo- 
physeal destruction. 

6. Biedl’s disease, due to hypophyseal dysfunc- 
tion, which is characterized by dystrophia adiposo- 
genitalis, retinitis pigmentosa, physical deformity, 
and loss of psychic function. 

The tumors grow for the most part anteriorward 
and downward, and they lead to early disturbances 
of vision, so that the diagnosis is ordinarily made 
first by the ophthalmologist. Schloffer, in 1907, was 
the first to perform a hypophyseal operation through 
the nose. Kocher was the first to approach the hy- 
pophysis through the sphenoid sinus after a sub- 
mucous resection of the nasal septum. Cushing 
popularized the transcranial approach, after having 
first followed Kocher’s method. 


The author studied the methods used at the 
Zurich Ear, Nose and Throat Clinic, namely, those 
of Chiari and Freysing-Tiefenthal. Illustrations in 
the original article show these methods. Chiari’s 
method employs local anesthesia, a bow-shaped in- 
cision at the inner canthus of the eye, elevation of 
the periosteum on the inner orbital wall, resection 
of the lamina papyracea, and removal of the eth- 
moidal cells until the sphenoidal sinus is exposed. 
The latter is then opened, the rostrum is resected, 
and the septum of the sinus is removed. Following 
the removal of the posterior sinus wall the dura over 
the hypophysis comes into view. Aspiration then 
determines the presence of a cyst or hydrocephalus. 
If this is not found, the dura is incised and the con- 
tents of the sella are removed by curettage or aspira- 
tion. Iodoform gauze strips which pass out through 
the nose are used. The soft parts are closed with a 
row of sutures. In the Freysing-Tiefenthal method, 
local anesthesia is employed and a “T” or bow- 
shaped incision is made in the hard palate. The soft 
parts are retracted, and a partial resection of the 
bony plate and of the septal base is made. The nasal 
mucosa along the septum is elevated as far as the 
rostrum. The septum and vomer are resected, the 
sphenoid sinus is opened, and from there on the 
operation is the same as that of Chiari. Both meth- 
ods give a good approach to the intrasellar location 
of the pathology. ‘Thirty-seven patients in the 
Clinic have been operated upon—41 times by the 
Chiari and 4 times by the Freysing-Tiefenthal 
method. The clinical story of some of the patients 
is given. The author makes a summary of the cases: 

1. Chromophobe adenomas (15 cases). Chromo- 
phobe cells have no secretory function, and the tu- 
mors produce effects mainly through their displace- 
ment of the normal tissue. In size they surpass all 
other hypophyseal adenomas, and for this reason 
they cause severe visual disturbances and produce 
marked changes in the sella, as demonstrated in the 
x-ray films. The rapid progress of the visual dis- 
turbances is characteristic. Pre-operative irradia- 
tion has in no case made operation unnecessary. 
Disturbances of the endocrine function varied in the 
different cases. In some, acromegalic features were 
outstanding. In 2 cases aspiration caused hemor- 
rhage, but the operative attack was not hindered 
by it. The postoperative course was good except 
in 2 cases. One patient died eight days later of 
bronchopneumonia. In the other patient there was 
an extension of the tumor into the third ventricle, 
so that an intracranial approach was later necessary, 
but the main tumor mass was not found to be re- 
movable even with that operative approach. How- 
ever, the patient is now still living after a period of 
one year and is capable of working. Seven cases were 
later treated by irradiation, and 5 of the patients 
are now able to work, as well as the patients who did 
not receive irradiation treatment. Visual acuity re- 
turned completely in 3 patients, while in the others 
there was some improvement; the endocrine dis- 
turbances also diminished and in 2 patients the en- 
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docrine function was completely restored. However, 
it is quite obvious that such a complete return of 
endocrine function is not always possible. During 
the operation, tumor tissue cannot always be clearly 
differentiated from normal tissue. The entire gland 
should, of course, not be removed, and in the attempt 
to save it during operation one may either leave be- 
hind some tumor tissue or remove normal tissue 
along with the tumor. There were 2 recurrences. 

2. Eosinophilic adenomas (4 cases). Before pu- 
berty these tumors cause gigantism; after puberty, 
acromegaly. The clinical course was slow, being on 
the average four years long. The clinical picture was 
less dominated by severe complaints. The char- 
acteristic roentgen picture showed a predominat- 
ingly vertical enlargement of the sella. The post- 
operative course was smooth. The acromegalic fea- 
tures did not disappear; they persisted, but advanced 
no further. Disturbance of the endocrine function 
improved. All of the patients became able to work. 
One patient had a recurrence, refused a second op- 
eration, and died. 

3. Basophilic adenoma (Cushing’s disease); no 
cases were observed in the clinic. They are the small- 
est of all hypophyseal tumors, cause no pressure 
symptoms or disturbance of vision, and therefore 
seldom come to operation. Moreover, the x-ray 
films show no local changes. 

4. Neuroglioma (1 case). This tumor is like the 
gliomas of the central nervous system and arises 
from the glial cells of the posterior lobe. The clinical 
picture varies greatly. The sella shows changes, 
none of which is specifically characteristic. In this 
1 case there occurred an improvement of the general 
condition but not of the impaired vision. The pa- 
tient succumbed twenty-one months later from a 
recurrence. This case was treated with x-rays be- 
fore operation without result. 

5. Craniopharyngioma. These tumors lie above 
the sella, where they arise from remnants of the 
hypophyseal analage in the stalk. They are cystic, 
are more common in childhood, and may lead to 
nanism, dystrophia adiposo genitalis, diabetes in- 
sipidus, and cachexia. They develop slowly. They 
are characterized by changes in vision and a typical 
x-ray picture of widening of the upper portion of 
the sella, and very often by a suprasellar, intra- 
cystic calcification. They must be operated upon 
transcranially. The clinic has had no such cases. 

6. Atypical adenomas (12 cases). Carcinomas or 
sarcomas are seldom seen. The symptoms are typi- 
cal and the x-ray pictures are not characteristic. 
With such tumors visual disturbances are the most 
important finding, and in 3 cases acromegaly was 
suspected. Operative biopsy gave negative results 
except in 1 case. The postoperative course was in- 
variably favorable, and the patients received deep 
x-ray therapy as follow-up treatment. Radium 
needles were put in place in the tumor in only 1 case 
but this is no longer done, since that patient died, 
after three years, of a hemorrhage from a thinned- 


out internal carotid artery. Two patients with carci- , 
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noma died a short time after operation because of 
hemorrhage from the tumor site. The other patients 
are completely restored to their occupations except 
for 1 who died seven years later. 

The clinic has also used the paranasal operation 
in cases of hydrocephalus which were first discovered 
during operation for suspected hypophyseal tumor. 
Of 5 patients with this condition, 3 died of suppura- 
tive meningitis. In such cases lies the great danger 
of infection from the sphenoid sinus, in contrast to 
cases of tumor, in which not a single infection oc- 
curred following operation. 

In the summary the author states that the ob- 
jections to the paranasal operation for hypophyseal 
tumors are not justified. Pre-operative x-ray 
therapy is useless. Postoperative irradiation is 
recommended. Visual disturbances were measur- 
ably improved in 24 patients, but the signs of acro- 
megaly disappeared in only 2 cases. One per cent 
of the patients with hypophyseal tumor were again 
able to work. Of the 32 patients with tumors, 6 
died in the first year, and 4 more died within a ten- 
year period. Twenty-two patients are still living. 
The operating was done by Nayer. 

(FRANZ). JOHN Martin, M.D. 


Giangrasso, G.: Plastic Repair of Experimental 
Meningeal Lesions with Rubber Laminz (Plas- 
tiche con lamine di gomma in lesioni meningee 
sperimentali). Amn. ital. di chir., 1940, 19: 431. 

The author performed craniotomies and dural re- 
sections on a number of dogs. He removed an oval 
piece of dura of about 5 cm. by 4 cm. and gapped the 
dural breech with a thin rubber patch, slightly larger 
than the dural defect. The rubber was taken from 
discarded gloves. The patch was attached to the 
edge of the dura by interrupted silk sutures. The 
animals were examined from fifteen days to two 
years postoperatively. 

By this method dural regeneration and restora- 
tion occurs quickly, no adhesions occur, and within 
a certain time (two years) complete restitution takes 
place. Davin Impastato, M.D. 


White, J. C.: Spinothalamic Tractotomy in the 
Medulla Oblongata; An Operation for the Re- 
lief of Intractable Neuralgias of the Occiput, 
Neck, and Shoulder. Arch. Surg., 1941, 43: 113. 


Intractable pain, from whatever cause, high over 
the shoulder and neck can be relieved by spinothal- 
amic tractotomy in the medulla oblongata. Section 
of the spinothalamic tract at this level will abolish 
pain as high as the first cervical segment. The author 
describes the operation and results in 1 case. He be- 
lieves that the experience with his case and the cases 
reported by others indicate that section of the spino- 
thalamic tract high enough to produce hemianalgesia 
to the first cervical segment is a practical operation. 
The lateral wall of the medulla can be easily reached 
through unilateral removal of the occipital bone 
down to the foramen magnum. At this level the 


-spinothalamic tract lies between the vagal rootlets 
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Caudal Incision 


Fig. 1. Technique of spinothalamic tractotomy in the medulla. a, scalp incision 
and extent of occipital bone to be removed. 6, exposure of the structures at the 
side of the medulla and insertion of the knife in the posterior lateral sulcus. 
c, medulla and pons viewed from below and from the side to show the relation 
of the tractotomy incision to the vagal rootlets and the inferior olive. In future 
cases it is planned to divide the tract at a more caudal level, indicated by the 
broken line. d, adaptation of the pointed Bard-Parker blade into a chordotomy 
knife. The large central portion of the blade is broken off, leaving only 4 mm. 


of tip protruding from the hemostat. 


emerging from the posterior lateral sulcus and the 
inferior olive. The posterior inferior cerebellar and 
vertebral arteries may be troublesome. The land- 
marks (Fig. 1) for sectioning the spinothalamic tract 
are just as clearcut in the medulla as in the spinal 
cord, and the risk of injury to the pyramidal tract is 
less than in the spinal operation. 

White’s patient was bothered with cerebellar 
ataxia following the operation. To avoid this com- 
plication the incision in the medulla should be made 
at a more caudal level in order to avoid damage to 
the nerve fibers and blood supply of the restiform 
body. In order to secure the proper level of analgesia 
the operation should be performed under local anes- 
thesia. Progressively deeper and more ventral sec- 
tions into the medulla should be made to the desired 
sensory level. Davip J. Impastato, M.D. 


Lindgren, E.: The Roentgen Picture of Tumors of 
Gasser’s Ganglion (Das Roentgenbild bei Tumo- 
ren des Ganglion Gasseri). Acta chirurg. Scand., 
1941, 85: 181. 


Tumors which originate from the contents of 
Meckel’s recess or from the dura mater in this region 


have a tendency to spread to the posterior cerebral 
fossa, and the full grown tumor therefore rides over 
the border of the petrous portion in many cases. 
This tendency seems to belong especially to menin- 
giomas, but many neurinomas also extend into the 
posterior cerebral fossa. The relation of the tumor 
to the dura is important: a tumor originating from 
the dura or a neurinoma originating from the tri- 
geminal root can develop freely, while a tumor of 
the ganglion is kept pressed against the bone by the 
dura and the clinopetrosal ligament which are located 
above it. The clinical symptoms will naturally de- 
pend on whether the tumor lies completely within 
the middle cerebral fossa or for the greatest part in 
the posterior fossa: in the latter case, the clinical 
picture may be that of a cerebellopontine tumor. 
Knowledge of the position of the tumor is of great 
importance to the surgeon. 

Lindgren has studied the roentgen changes in the 
bones caused by neurinoma of the gasserian ganglion 
in 3 cases. Identical changes were observed in 2 of 
the patients: the floor of the middle cerebral fossa 
next to the sella turcica presented a sharply delimited 
defect which involved the anterior and middle por- 
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Fig. 1. Aspect of the skeletal changes of the base of the 
skull. 


tion of the apex of the pyramid, the region of the 
foramen ovale and spinosum, and, further in front, 
part of the greater sphenoidal wing and of the pos- 
terior lateral orbital wall (Fig. 1). The smaller sphe- 
noidal wing was slightly displaced upward. On the 
side facing the tumor, the dorsum of the sella was 
worn down and the posterior clinoid process was 
absent. The entire sella was somewhat enlarged in 
one case, but not in the other. The third patient 
presented a destruction of the cranial base which 
gave mainly the same aspect as that observed in the 
other patients; however, the defect. did not extend 
as far forward, but involved the entire apex of the 
pyramid. The dorsum of the sella was also destroyed 
on one side. The calcified pineal gland did not seem 
to be displaced. 

So far as the author knows, the described defect 
of the middle cerebral fossa is typical of a tumor of 
Meckel’s recess and does not occur with any other 
tumors. However, if any doubt arises, recourse must 
be taken to contrast examination: comparison of the 
findings of the different examinations will undoubt- 
edly clear up the case. The skeletal changes reveal 
the location and the type of the tumor; contrast 
examination shows its size and verifies the skeletal 
changes in some cases. Only negative contrast sub- 
stances should be used, such as air or oxygen. Ven- 
triculography is indicated if the third and fourth 
ventricles must be examined, because it demonstrates 
best these parts of the ventricular system. When the 
tumor is confined to the middle cerebral fossa, there 
is only an upward displacement of the temporal horn 
(Fig. 2). If the tumor extends downward into the 
posterior cerebral fossa, there is also hydrocephalus 
and displacement of the aqueduct and of the fourth 
ventricle backward and to one side. 

Arteriography of the carotid artery can give only 
an approximate idea of the extent of the tumor and 
then only of that part of the tumor which is located 
in the middle cerebral fossa. Its value lies in the 
possibility of making a differential diagnosis between 
tumor and aneurysm. RicHarD KemeEL, M.D. 
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Fig. 2. Lateral exposure shows slight displacement of 
the temporal horn. — Temporal horn on the side of the 
tumor. +— Temporal horn on the healthy side. 


SPINAL CORD AND ITS COVERINGS 


Eden, K.: The Dumb-Bell Tumors of the Spine. 
Brit. J. Surg., 1941, 28: 549. 


There are a number of spinal tumors which, be- 
cause of their peculiar shape and relationship to the 
spinal canal, present special features in diagnosis and 
treatment, and justify their consideration as a spe- 
cial group of dumb-bell, or hour-glass, tumors. Four 
main anatomical groups may be defined: (1) those 
in which the tumor is entirely inside of the spinal 
canal but partly inside and partly outside of the 
dura mater; (2) those in which the intraspinal and 
extraspinal lobes are connected by a narrow stalk 
protruding through a small foramen; (3) those in 
which there are two separate extraspinal lobes; and 
(4) those in which the main tumor lies almost en- 
tirely outside of the canal with only a small exten- 
sion into the vertebral foramen. 

It is better to confine the term “dumb-bell tumor”’ 
to those tumors which cause pressure erosion of bone, 
but do not infiltrate or arise from it. In the series 
studied, 28 of 32 dumb-bell tumors were comprised 
of 18 solitary neurofibromas, 7 multiple neurofibro- 
mas, and 3 meningiomas, which have a similar his- 
tological relationship. One ganglioneuroma and 3 
miscellaneous extramedullary tumors comprised the 
remainder. 

These tumors present themselves in two main 
clinical forms: the patients may complain of a lump 
in the neck, or in the back, with or without the ex- 
hibition of paralysis; in the alternative form no ob- 
vious lump is present, or it passes unnoticed, and the 
patient manifests the picture of spinal compression. 
Any part of the spine may be involved, and the loca- 
tion does not differ markedly from ordinary benign 
tumors of the spine. The cervical tumors are the 
ones most apt to be picked up as tumors in one of 
the cervical triangles, but in the lumbar or sacral 
region, these tumors may be observed externally. 
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Fig. 1. Diagrams to show the bone changes in simple spinal tumors and dumb- 


bell tumors. 


The x-ray appearance may at times be sufficiently 
characteristic to aid materially in the diagnosis of 
these tumors. The intradural tumors may or may 
not show widening of the horizontal or vertical inter- 
pedunculate spaces. If the tumor is outside of the 
dura, as in extradural and dumb-bell tumors, the 
pressure effects are not spread out by the dura, and 
are direct and local. Since most of the dumb-bell 
tumors are neurofibromas and they lie on the course 
of a spinal nerve, the erosion is felt chiefly in a for- 
amen which may be enlarged in all directions. The 
bone erosion may be quite extensive and may cause 
the disappearance of one or more pedicles on one 


side. Once the tumor has escaped from the foramen, 
or between the laminz, a paravertebral opacity may 
be produced. 

In the presence of cord compression, laminectomy 
is the correct approach. At times the entire tumor 
may be removed in one stage, or at least a decom- 
pression can be carried out. If a palpable tumor is 
present in the muscles of the back, it should be dis- 
sected out and down to a foramen, or the lamina. 
The removal of the intraspinal portion of the tumor 
is then carried out according to the customary man- 
ner of dealing with intraspinal tumors. 

Joun W. Epton, M.D. 
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CHEST WALL AND BREAST 


Graves, S. C.: Carcinoma of the Female Breast. 
New England J. Med., 1941, 225: 57. 


Three hundred and seventy-six cases of carcinoma 
of the breast have been analyzed. Thirty-six and 
seven-tenths per cent of all the patients admitted to 
the hospital were known to be alive five years after 
treatment. 

There is no criterion for absolute cure of cancer of 
the breast, since many patients died of carcinoma 
fifteen or more years postoperatively. 

A radical mastectomy was performed in 284 cases. 
Of the patients without axillary metastases, 60 per 
cent were living at the end of five years, while of 
those with axillary involvement 24 per cent were 
living. The prognosis has improved with the years; 
thus, the 1930 to 1934 group shows a salvage of 67 
per cent for the early cases subjected to radical 
mastectomy, and of 29 per cent for those with axil- 
lary involvement. If corrected figures are used, the 
percentages become 71 and 31, respectively. 

A simple mastectomy was of value in poor opera- 
tive risks, there being a 62 per cent five-year salvage 
for selected patients in whom there was no obvious 
metastasis at operation. This procedure should be 
used only in truly poor operative risks, as one can- 
not rule out axillary metastases pre-operatively. 

The total operative mortality was 1.3 per cent. 

The prognosis for carcinoma of the breast is im- 
proving. A combination primarily of earlier admis- 
sions and secondarily of prophylactic roentgen 
radiation is considered to be the reason. The cases 
in this series showed better results when radiation 
was given than when it was withheld. 

Prophylactic roentgen radiation is thought to be 
of advantage, particularly in patients with tumors of 
high malignancy with no apparent axillary involve- 
ment. It seems wiser to use it routinely than in 
advanced cases only. 

Roentgen-ray or radium therapy retards the 
growth or causes it to disappear in about one-third 
of the patients with recurrent disease. It seldom 
effects a five-year cure. 

Although the degree of malignancy is of signifi- 
cance in the prognosis of cancer of the breast, since 
highly malignant tumors tend to metastasize earlier, 
it is the extent of the disease at operation that is the 

most significant factor. Josepu K. Narat, M.D. 


Harrington, S. W.: Carcinoma of the Breast with 
Results of Radical Mastectomy. Surg. Clin. 
North Am., 1941, 21: 1063. 

Radical surgical treatment has markedly improved 
the results of treatment of malignant disease of the 
breast. Since the introduction of this method of 
treatment by Halsted, it has been the method most 
generally accepted by the medical profession. 


SURGERY OF THE THORAX 


Radical surgical treatment is based on the hy- 
pothesis that the malignant lesion is localized at the 
onset and later in the course of the disease invades 
other tissues by transmission through the lymph 
stream and, occasionally, through the blood stream. 
If this conception of the disease is correct, it is mani- 
fest that the most important considerations in the 
treatment are early recognition and immediate com- 
plete removal of the diseased tissues. One of the 
principal reasons for failure of surgical operation to 
accomplish this objective uniformly is the high per- 
centage of cases in which metastasis has occurred 
before the patient comes to operation. If the condi- 
tion is confined to the breast at the time of operation, 
complete eradication of the disease can be expected. 

From the standpoint of operative procedure the 
best results are obtained from primary radical ampu- 
tation. Although there are many variations in the 
methods of carrying out the minor details of radical 
amputation, the fundamental principles of the opera- 
tion are invariable and should be carried out in all 
cases accepted for surgical treatment. This as an 
initial treatment is by far the most important pro- 
cedure, and the possibility of a cure depends on the 
thoroughness with which it is performed. The impor- 
tance of this cannot be overestimated, for secondary 
operative procedures are rarely curative. The au- 
thor believes that one of the important factors in the 
unsatisfactory results obtained from surgical treat- 
ment is the relative frequency with which minor 
operations are done for malignant disease. 

Because of the importance of the extent of the 
disease at the time of operation, he has made a study 
to determine the percentage of axillary metastasis 
encountered at the Mayo Clinic in each year from 
1910 to 1938, inclusive. In the last five years cov- 
ered by this study, there was a progressive decrease 
in the percentage of patients encountered who had 
axillary metastasis and, in the year 1938, the lowest 
incidence of such cases (48.9 per cent) was experi- 
enced. This is the lowest percentage of cases with 
axillary metastasis from carcinoma of the breast 
encountered in any year in the history of the Clinic 
and it is the first time that this percentage has been 
less than 50. 

A study of the number of inoperable cases which 
have been encountered at the Clinic from 1934 to 
1938, inclusive, revealed that the number remained 
fairly constant. In 59 (18 per cent) of 325 cases of 
carcinoma of the breast seen at the Clinic in 1938 
the growth was inoperable. It is lamentable that 
this percentage remains so high, particularly when 
it is noted that 28 (47 per cent) of these patients had 
not had previous treatment, and in many instances 
it was the first time that the patients had consulted a 
physician in regard to the lesion although the lesion 
had been present for a long time. In 31 (53 per 
cent) previous minor treatment of the disease had 
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been performed preliminary to the patient’s visit to 
the Clinic. This latter group emphasizes the impor- 
tance of initial radical treatment for all malignant 
lesions of the breast. 


TRACHEA, LUNGS, AND PLEURA 


Paulino, F., and De Paula, A.: Late Results of Ex- 
trapleural Pneumothorax (Resultados tardios do 
pneumotérax extrapleural). Rev. méd. municipal, 
Rio de Janeiro, 1941, 1: 344. 

The authors discuss and illustrate with roentgeno- 
grams 14 cases of extrapleural pneumothorax which 
they have performed and had under observation for 
a period of from one and one-half to three years. 
The results of this method of treatment have been 
very satisfactory. In the oldest case, operated on 
three years ago, the extrapleural air sac has been 
maintained satisfactorily and there has been com- 
plete cure of the lung lesions. 

The object of collapse therapy in the upper part of 
the lung is to free the apex completely in all direc- 
tions. This can be accomplished ideally by Forla- 
nini’s method when there are no pleural adhesions, 
but if there are adhesions the extrapleural method is 
indicated. This method is not indicated in cases in 
which the lesions are very old with a great deal of 
fibrous-tissue formation, nor in very acute exudative 
lesions. Its best results are shown in subchronic 
torpid lesions without intense sclerosis. The lesions 
should not be very extensive. Small cavities are not 
a contraindication, particularly if they are central. 
In peripheral cavities there is danger of rupturing 
the wall. Needless to say, a careful roentgen study is 
necessary in order to determine the indications. 

Reference is made to a former article for a detailed 
description of the technique. In this article, the 
authors emphasize the necessity for great care in 
detaching the upper lobe along the natural plane of 
cleavage. Detachment along the mediastinal sur- 
face to the hilum is a necessary condition for success 
in this operation. Needless to say, the most careful 
asepsis is necessary in order to avoid suppuration 
and the formation of fistulas. 

In the three to six weeks following the operation a 
lining of fibroblasts is formed in the cavity, which is 
a defense against infection, not only with ordinary 
cocci but with Koch’s bacilli. Re-expansion after 
the pneumothorax or oleothorax has been discon- 
tinued takes place just as in intrapleural pneumo- 
thorax. Auprey G. Morecan, M.D. 


Rabin, C. B.: The Precise Localization of Pulmo- 
nary Abscess. J. Thoracic Surg., 1941, 10: 662. 


In the majority of cases of acute lung abscess the 
peripheral situation of the lesion makes roentgeno- 
graphic localization a comparatively simple matter. 
‘The exception is an abscess in the midlateral portion 
of the lung where accurate localization of the abscess 
with relation to the chest wall may not be entirely 
possible from roentgenological examination in the 
dorsoventral, lateral, and oblique views. In these 


cases an error may be made. Counting the ribs and 
measurement on the films are not dependable for 
locating abscesses on the operating table, although 
the lesion may be accurately localized on the roent- 
genogram. A direct method of transferring the 
roentgen localization of the abscess to the operative 
field is required for purposes of direct entry into the 
abscess through the overlying adhesions. 

There was need for an immovable guide in the 
region of the abscess to be used by the surgeon in 
locating the lesion after exposing the ribs. 

The author devised a marker which would fulfill 
the following requirements: 

1. It should be radiopaque so that the distance 
and the direction between the abscess and the 
marker could be determined roentgenologically. 

2. The relative position of the marker should re- 
main unchanged with the changes in the position of 
the patient. 

3. The marker should be found easily by the sur- 
geon. 

4. It should lead to no harmful complications. 

The author has termed this method, “‘spot locali- 
zation” because it consists in placing a colored spot 
of radiopaque material in the intercostal space in the 
approximate region of the abscess. The relationship 
of this spot to the abscess and the overlying rib is 
determined by appropriate roentgenological exam- 
inations. The colored spot is located at the operation. 
If the relationship of this fixed spot to the rib overly- 
ing the abscess is known, the proper rib is easily lo- 
cated. By measuring along this rib a distance pre- 
viously determined from the roentgen examination, 
the exact point is determined where the abscess is 
more superficial and where adhesions are expected 
to be present. The technique of spot localization be- 
gins with preliminary roentgen films in the erect 
dorsoventral, both obliques, and lateral positions. 
This will give an approximate location of the ab- 
scess. The colored radiopaque material is then in- 
jected into the intercostal muscle in the region of 
the abscess. The injection is carried out as follows. 

During fluoroscopy with the patient in the recum- 
bent position the finger is placed upon the chest 
over the rib directly above the abscess and this 
point is marked on the skin with ink. A needle is 
then inserted until the rib is encountered by the tip 
of the needle. Two-tenths cubic centimeter of a half 
per cent solution of aqueous methylene blue and an 
equal amount of a 4o per cent solution of iodized oil 
are injected into the intercostal muscle. This injec- 
tion must be made after the needle has penetrated 
the deep fascia overlying the intercostal muscle. The 
needle is then left in situ; the syringe is disconnected 
and another syringe containing o.2 c.cm. of methy- 
lene blue is attached. The needle is then withdrawn 
for a short distance and a very small amount of the 
methylene blue is injected. The needle is then further 
withdrawn for a short distance and with each with- 
drawal small quantities of the methylene blue are 
again injected until the needle has been withdrawn 
from the chest. If the injection has been properly 
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performed there will be a spot of iodized oil with 
methylene blue localized to the intercostal space. 
The additional injected methylene blue will be situ- 
ated more superficially in the muscles, fascial planes, 
and subcutaneous tissues. 

Fluoroscopy is now repeated in order to deter- 
mine that a proper injection has been made. Roent- 
gen films are made again in the position previously 
mentioned. 

The location of the abscess in relation to the spot 
is judged from the film, particularly that film in 
which there is the least distortion of the length of 
the rib overlying the abscess. On examination of 
this film a streak is seen about % in. in width and 
1 in. in length confined to the intercostal space at 
the site of the injection. The relationship between 
the center of the abscess and the streak is deter- 
mined. The vertical distance between the abscess and 
the spot is noted and the horizontal distance is noted 
by measurement of the actual distance along the rib 
between the spot and the abscess. 

The operative incision is guided by the chest 
puncture mark which has been stained blue by the 
injection and the incision is further guided by the 


_ blue-stained tract that was made as the needle was 


withdrawn until the intercostal space stained with 
blue is encountered. If the spot has been properly 
made and the films studied in the proper projection, 
there is no difficulty in locating the abscess by super- 
ficial aspiration after resection of a small portion of 
rib. J. DANIEL WILLEms, M.D. 


Berry, F. B.: Pneumonectomy. Ann. Surg., 1941, 114: 
32. 

The author briefly describes the history of the 
operation of pneumonectomy and its application to 
certain types of pulmonary disease. Eighteen cases 
are summarized. In ro patients the operation was 
performed for cancer, with 2 operative deaths. In 
6 patients pneumonectomy was performed for bron- 
chiectasis, suppuration, or cystic disease, with 2 
operative deaths. (In the 2 who died, a complete 
pneumonectomy was done,‘and in the 4 others a 
subtotal intrapleural pneumonectomy was carried 
out). Two other patients who were operated upon 
for advanced chronic pulmonary tuberculosis died. 

Berry believes that more precise terms should be 
used in describing the operation; hence, complete 
pneumonectomy and subtotal pneumonectomy (or 
incomplete intrapleural pneumonectomy) are sug- 
gested. In the complete operation no lung, peri- 
bronchial tissue, or lymph nodes should be left be- 
hind. Of patients with carcinoma, only those in 
whom the lung is free from the chest wall and the 
hilus is uninvolved should be subjected to operation. 

Pneumonectomy is the procedure of choice in cer- 
tain cases of bronchiectasis, cystic disease, or sup- 
puration. In these cases the subtotal intrapleural 
operation may be safer because of the possibility of 
infection. 

The author mentions that the operative mortality 
is less for exploratory thoracotomy and pneumo- 
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nectomy than for exploratory celiotomy and gastric 
resection in carcinoma. J. M. Mora, M.D. 


HEART AND PERICARDIUM 


Elkin, D. C.: The Diagnosis and Treatment of 
Cardiac Trauma. Ann. Surg., 1941, 114: 169. 


That cardiac wounds are more frequent than is 
generally supposed is evidenced by the ever-increas- 
ing number that are reported. At Emory University, 
Atlanta, 2 per cent of the penetrating wounds of the 
chest injured the heart. For the most part, pene- 
trating wounds of the heart are produced with 
homicidal or suicidal intent and, therefore, knives, 
icepicks, and pistols are the most frequent weapons 
with which the injury is inflicted. In addition, the 
heart may be wounded in crushing injuries or by its 
accidental penetration by glass and splinters as a 
result of automobile accidents. Aside from pene- 
trating wounds, contusions of the heart, fatal or non- 
fatal, may occur. 

Acute tamponade leads to cerebral anemia for the 
heart can no longer fill. Release of tamponade is, | 
therefore, a matter of first importance and demands 
immediate attention. The symptoms are a low or 
unobtainable arterial pressure, a high or rising ven- 
ous pressure, and a quiet heart. The pulse is weak or 
absent, and the veins, particularly those of the neck, 
are prominent and strutted. Because of the venous 
stasis there is marked cyanosis of the lips and 
tongue. The arterial pressure is lowered, the venous 
pressure is raised. 

The history is usually characteristic. There is 
freedom from symptoms for several minutes after 
the injury, followed by exhaustion, and then loss of 
consciousness. Either stupor or wild delirium may 
follow. Bleeding is profuse at first, but soon stops. 

Roentgenograms are of no value, since death may 
occur from an amount of blood in the pericardial sac 
too small to cause a noticeable change in the size and 
contour of the heart shadow. Fluoroscopic examina- 
tion is of great value, since the normal pulsations are 
prevented by a small accumulation of blood in the 
pericardial sac. 

Operation should be carried out as soon as the 
diagnosis is established. To hasten and facilitate 
this, all necessary instruments should be kept ready 
in a separate container. Since infection of the peri- 
cardium and pleura is a frequent complication, 
meticulous care in preparation and technique should 
not be sacrificed for speed and haste. While prepara- 
tions are being made, sufficient morphine should be 
administered to insure rest and quiet. The head 
should be lowered and the body kept warm. Theo- 
retically, intravenous infusions are of little value so 
long as tamponade is present, but when excessive 
hemorrhage has occurred, it is indicated. The ad- 
ministration of a 6 per cent solution of acacia may 
be life-saving, and the blood removed during the 
operation should be citrated and administered when 
possible by autotransfusion. Blood transfusion 
should be undertaken as soon as possible after the — 
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release of the tamponade. Inhalation anesthesia is 
preferable to local anesthesia for several reasons. 
The pleura may have been opened by the wound, or 
may be accidentally opened during the operation, 
and nitrous oxide and oxygen under positive pres- 
sure is necessary for the inflation of the lung. The 
difficulty in heart suture is that the patients must be 
quiet, but these patients are usually wildly excited 
or are apt to become so with release of the tampon- 
ade, and unless they are completely anesthetized 
their struggles may interfere with the operation at a 
most inopportune time. 

The incision should be so planned as to give the 
best exposure with the least trauma. It must also 
be made with some consideration as to the position 
of the external wound. Although the pleura is 
usually injured when the heart is wounded, further 
tearing of this membrane should be avoided if possi- 
ble, for it adds greatly to the shock of the patient. 
For that reason dissection of the pleura from the 
pericardium is best begun in the fourth or fifth left 
interspace because of its lateral reflection at that 
point. Unless the skin wound is well to the right of 
the sternum, the approach to the heart should al- 
ways be made on the left, and the incision should be 
so planned that it can be readily enlarged if the heart 
wound is not easily located. Experience has shown 
that a long transverse incision extending well across 
the sternum gives the best exposure. By this ap- 
proach one or two ribs can be removed, and, if neces- 
sary, the adjacent costal cartilages can be cut and a 
portion of the sternum removed. The pectoralis 
major muscle is separated in the direction of its 
fibers and can easily be retracted from the surface 
of three ribs. The internal mammary vessels are 
ligated and cut, the triangularis muscle is divided, 
and the pleura is displaced outward carefully with 
gauze and finger dissection. 

A second incision and one giving excellent expos- 
ure consists of turning a musculocutaneous flap 
laterally; two or more costal cartilages and ribs are 
then removed. Opening and closing the chest wall 
requires more time and may induce shock. 

The pericardium will be tense, bulging, and blue, 
and its pulsations will be weak and imperceptible. 
If the wound in the pericardium is seen, it should be 
enlarged, or, if not readily found, the pericardium 
is opened between stay-sutures of silk. If the wound 
is not immediately seen, the blood and clots are re- 
moved by suction. When the intrapericardial pres- 
sure is relieved the bleeding becomes marked as the 
contractions of the heart increase in force. When 
the wound is located, and it is most often found in 
the right ventricle, its closure is facilitated by plac- 
ing the left index finger over it. The sutures should 
pass well into the substance of the muscle, but not 
into the chamber of the heart. Fine black silk on 
curved calix-eye needles is the material of choice. 
Heart muscle is extremely friable and for this reason 
the finger should not be placed in the wound; sutures 
should be tied with only enough tension to approxi- 
mate the edges. 


During the course of any cardiac operation the 
heart may fibrillate or even stop beating, especially 
when traction is applied or direct compression or 
kinking of the great vessels is necessary. Should 
this occur, the operation should be momentarily 
stopped until normal contractions are resumed. The 
injection of 1 c.cm. of 1:1,000 solution of adrenalin 
directly into the heart muscle is frequently of value 
in restoring contractions. Gentle massage by pres- 
sure between the index finger and thumb will like- 
wise often restore the heart beat. 

After suture and control of the hemorrhage, the 
pericardial cavity is cleansed by suction and flush- 
ing with salt solution. The pericardium is loosely 
closed with interrupted sutures of silk, sufficient 
space being left between the sutures for the escape 
of any fluid which may accumulate. The muscle, 
fascia, and skin are closed without drainage. 

After operation the patient should be placed in 
an oxygen tent. Fowler’s position will usually fa- 
cilitate breathing. Morphine should be administered 
in sufficient amounts to insure rest and quiet. 

The immediate prognosis depends largely on the 
interval between the injury and the operation. De- 
lay may cause death from hemorrhage or tamponade 
or both. The prognosis likewise depends upon the 
character and extent of the injury; a bullet usually 
causes two wounds, with greater hemorrhage and 
tissue loss, and is rapidly fatal. The postoperative 
prognosis is largely dependent upon infection. Puru- 
lent pericarditis is apt to follow these wounds, which 
are necessarily contaminated and may contain bits 
of clothing or other foreign material. Pneumonia re- 
sulting from lung injury, or as a part of the general- 
ized infection, may likewise follow. 

Thirty-eight patients with heart wounds have been 
operated upon by the author or his Resident Staff. 
Of these, 22 recovered and none of them has any 
residual symptoms referable to the injury. 

JosepH K. Narat, M.D. 


Turner, G. G.: A Bullet in the Heart for Twenty- 
Three Years. Surgery, 1941, 9: 832. 

This is the case report of a man who is alive and 
well, and has gone about his daily work for twenty- 
three years with a machine-gun bullet lodged in the 
wall of his left ventricle. 

In April, 1917, the patient was struck on the left 
side of the chest by a bullet at an estimated range of 
about 500 yards. At the time he was hit he had his 
left arm held up in front as if to protect himself. 
There was a through-and-through bullet wound of 
the left arm just above the elbow. The bullet had 
traversed a service waterproof coat, and the left 
breast pocket of his tunic and its contents which 
consisted of a bundle of six letters and a pocketbook. 
The patient had no clear recollection of what hap- 
pened immediately afterward. 

This patient was an officer in the British Army. 
He was of a calm and equitable temperament, with 
a sane outlook on life, which was a great aid to the 
physician treating him. Local examination dis- 
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closed a small wound of entrance near the left 
nipple. There was no wound of exit. This wound 
suggested the possibility of some cardiac injury but 
there were no characteristic signs. The pulse was 
regular and steady with the rate of 64 per minute; 
the temperature was normal, and there was no 
dyspnea with the patient lying quietly in bed. The 
heart action remained regular; there was no valvular 
defect, and no pericardial friction. X-ray examina- 
tion disclosed a bullet with its base near the tip of 
the left ventricle. Not only was this foreign body 
pulsing with the regular heart beat, but its point 
was whirled about the blood vortex within the heart 
cavity. The electrocardiogram showed nothing pe- 
culiar, except in the second lead where the T-wave 
was inverted. 

Thirty-nine days after the casualty an operation 
was performed. ‘The heart when first exposed began 
to beat in a tremulous fashion, but this quickly 
ceased and throughout the subsequent manipulation 
its movements were very steady. Just after the first 
administration of the anesthetic the pulse rate was 
120, but at a later stage it was only 65 and of normal 
tension. On examination of the naked heart a spot 
was seen where the bullet had entered. There was a 
definite depression on its surface. On the inner sur- 
face of the pericardial sac the scar of the wound of 
entrance was plainly seen. The varying status of 
the heart muscle in systole and diastole made ob- 
servation by palpation very difficult, for, at best, 
diastole allowed only a second of relaxation, which is 
a very short time for accurate observation, and dur- 
ing systole the muscle became stony hard. After 
negative palpation the region of the scar and the 
area near the ventricular base was carefully explored 
by puncture with the straight needle, but without 
striking anything metallic. In spite of these nega- 
tive findings it was decided upon as a last step to 
inspect and palpate the back of the heart. The area 
high up behind the ventricle was thus exposed and 
the whole heart was taken into the hand so that it 
could be thoroughly palpated between the fingers 
behind and the thumb in front. Something hard and 
elongated could be felt in the very center. However, 
this examination of the heart in the hand gave the 
surgeon a fright, for as soon as mild pressure was 
applied upon the base, it stopped beating. After a 
few seconds a furtive contraction was followed by 
one or two others which preceded the return of the 
regular rhythm. 

As the bullet had not produced any symptoms up 
to the time of operation and as it could not be cer- 
tainly localized, the author decided that it would be 
unreasonable to subject the patient to the risk of 
opening the heart cavity, and the attempt to find 
and remove the bullet was therefore abandoned. The 
operation took one and three-quarters hours. The 
patient left the hospital nine weeks later; three weeks 
after that period the electrocardiogram was normal 
and the patient began to resume his regular duties. 
In April, 1941, after twenty-four years, later, the 
patient was well. J. DanieEL WILLEms, M.D. 
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Begnis, C. S.: Personal Technique for Cardio- 
Omentopexy (Técnica personal para la cardio- 
omentopexia). Rev. méd. de Rosario, 1941, 31: 361. 

For cardio-omentopexy Begnis places his patient in 
dorsal decubitus with the feet lower than the head 
and uses general anesthesia. He makes a vertical 
bayonet-like incision, starting over the sternum close 
to its left border, from the fourth costal cartilage 
down to the level of the ensiform appendage where it 
turns to the right to follow the midline and stops 
halfway between the appendage and the umbilicus. 
The two flaps, including the insertions of the rectus 
muscle on the left, are dissected from the thorax and 
retracted to allow ample resection of the sixth and 
seventh costal cartilages. This exposes the left tri- 
angular muscle of the sternum with the internal 
mammary artery running down its anteriorfaspect; 
this artery must be respected. The internal border of 
the triangular muscle is elevated or cut, which ex- 
poses the anterior surface of the pericardium; the 
muscle is dissected outward until the bottom of the 
pleural sac is reached, and the latter is separated 
from the pericardium. Then 20 c.cm. of a § per cent 
novocaine solution are injected into the pericardial 
cavity. A median laparotomy is extended upward 
along the left border of the xiphoid appendage, 
which exposes the lower aspect of the diaphragm; the 
posterior aspect of the appendage and the neighbor- 
ing part of the sternum are liberated to allow resec- 
tion of the appendage and of 1 cm. of the left 
border of the sternum up to the level of the fifth 
costal cartilage. The large omentum is exteriorized 
and a well vascularized and amply movable zone is 
selected. The exposed anterior aspect of the peri- 
cardium is incised and the incision is extended down- 
ward and backward through the anterior leaf of the 
phrenic center as far as is considered necessary; the 
damaged zone is localized and some substance is ap- 
plied to alter the pericardial serosa and facilitate 
adhesion of the graft. The author uses a 0.50 per 
cent croton-oil paste made of equal parts of wax and 
lard, a small amount of which is applied to the 
anterior aspect of the epicardium only; after melting, 
the paste reaches the diaphragmatic aspect by grav- 
ity. The omentum is spread over the surface of the 
ventricles and fixed with a few sutures wherever 
there are no subserous vessels. The pericardium is 
closed with fine silk or chromic catgut and the avas- 
cular zones of the omentum are caught by some of 
the sutures. A small opening is left in the lower part 
of the pericardium to avoid constriction of the omen- 
tum and the latter is fixed to the borders of the open- 
ing by two or three sutures to eliminate traction on 
the grafted portion. The planes of the tissues are 
reconstructed and a small drain is left in the space of 
the sternal resection. 

The author lists the following advantages for his 
method: It fulfills the requirement of making no 
fundamental changes in the anatomy and physiology 
of the thorax; in fact, the absence of the xiphoid 
appendage and of the sixth and seventh costal carti- 
lages will favor the function of the heart in case 
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symphysis would occur as a result of the operation. 
The entire lower part of the wound lies in soft tissues 
and thereby greatly facilitates all necessary maneu- 
vers. There is no possibility of hemorrhage. The 
technique is simple and strictly extrapleural: it avoids 
the shock factor connected with the opening of the 
pleural cavity. Median laparotomy is a familiar field 
for the surgeon and makes investigation of and any 
necessary work on the omentum easy. The passage 
of the omentum through the anterior leaf of the 
phrenic center is the most direct route between the 
pericardial cavity and the abdomen and protects 
against diaphragmatic hernia. It avoids the disad- 
vantages of the physiological section of the phrenic 
nerve performed in the method of O’Shaughnessy. 
In case it is found impossible to use the omentum, 
the method allows selecting a muscular graft from 
the abdominal rectus or the lower border of the 
pectoral muscle, or using the lung if thought advis- 
able. No powerful retractors are needed to give the 
necessary room for the intervention; there is no 
objection to resection also of the fifth costal cartilage 
and a larger portion of the sternum. Local anesthesia 
can be used in patients in whom it is thought better 
not to employ general anesthesia. 
RICHARD KEMEL, M.D. 


ESOPHAGUS AND MEDIASTINUM 


Vieta, J. O., and Craver, L. F.: Intrathoracic Mani- 
festations of the Lymphomatoid Diseases. 
Radiology, 1941, 37: 138. 

Lesions of the lungs in the lymphomatoid diseases 
—Hodgkin’s disease, lymphosarcoma, the chronic 
leucemias, and mycosis fungoides—are probably 
much more common than is generally known. There 
is no way of making a diagnosis of these lesions, since 
their form is extremely variable. 

Cavitation of the lung and the formation of 
broncho-esophageal fistulas may occur in Hodgkin’s 
disease. It must be borne in mind that the presence 
of lymphomatoid disease does not exclude the 
presence of another type of tumor. Ina series of 160 
autopsied cases of lymphomatoid disease, 4 malig- 
nant tumors of the gastro-intestinal tract were 
found. 

The intrathoracic lesions complicating lympho- 
matoid disease may be rather silent clinically, and 
produce negligible physical signs and symptoms. 
Only by means of frequent roentgenograms of the 
chest can lesions be detected and the resulting 
knowledge applied in the care of patients. 

SAMUEL Kaun, M.D. 
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ABDOMINAL WALL AND PERITONEUM 


Hudson, H. W., Jr.: So-Called ‘‘Mesentericoparietal 
Hernia.’’ New England J. Med., 1941, 225: 4. 


The following case of imprisonment of the small 
intestine, owing to a congenital defect in the meso- 
colon, is reported because of the rarity of the con- 
ditien. 

An eight-year-old boy entered the hospital com- 
plaining of severe abdominal pain. The family and 
past histories were non-contributory except for an 
indefinite history, extending back for more than a 
year, of poorly localized attacks of abdominal pain 
lasting from one to three hours and unaccompanied 
by vomiting, fever, or evidence of infection. 

Laparotomy was performed without a pre-opera- 
tive diagnosis having been made. Under avertin 
and ether anesthesia, an incision, which was eventu- 
ally extended from the right costal margin to the 
pubis, was made and the peritoneum incised with- 
out incident. The omentum presented, and with it 
the large intestine, identified as the transverse and 
left colon. The stomach, liver, and gall bladder were 
normal in appearance and position. A large, thin- 
walled, transparent hemispherical peritoneal sac and 
coils of intestine were visible. The sac was incised, 
which exposed the small intestine, appendix, and 
cecum. The exposed small intestine was slightly 
cyanotic, and there was a volvulus of 180 degrees 
in a clockwise direction. This was reduced, with 
improvement in the color of the bowel. With the 
volvulus reduced, the entire small intestine lay an- 
terior to the transverse colon and toward the right 
side of the abdomen. Further exploration, with the 
transverse colon and omentum elevated, revealed 
a defect in the mesocolon adjacent to the last part 
of the duodenum and ligament of Treitz. Through 
this defect, the small intestine appeared to have 
passed progressively, beginning with the jejunum 
and continuing until the appendix, cecum, and as- 
cending colon had also passed through the defect. 
By exerting traction—first on the right colon, then 
on the cecum, then on the ileum, and finally on the 
jejunum—the small intestine was withdrawn until 
it came to occupy its normal position below and be- 
hind the transverse colon. With this accomplished, 
the color of the bowel was good, and it was possible 
to place the intestinal tract in its normal position. 
The cecum and ascending colon were unduly mobile, 
and the ascending mesocolon was represented by a 
peritoneal reflection from the right lumbar fossa. 
The abdominal wound was closed without drainage. 
Convalescence was uneventful. 

The anatomical abnormality in this patient is ex- 
plained embryologically by “the imprisonment of 
the small intestine beneath the mesentery of the 
developing colon” (Longacre), and is not a hernia 
in the sense of the term that implies protrusion or 
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evagination of the intestine from the celomic cavity. 
During the third stage of return of the intestinal 
tube from its temporary extrusion into the yolk sac 
—in the fifth to eleventh weeks of embryonic life— 
the mesocolon (in this case, the transverse meso- 
colon) may fail in part to fuse with the postero- 
parietal peritoneum. This affords opportunity for 
the midgut to be covered by or be imprisoned be- 
hind the mesocolon, and it is the mesocolon that 
presents the appearance of a covering or enveloping 
peritoneal sac. 

It appears from the data reported that cases of 
this type are congenital anomalies of development 
of the intestinal tract, that they may exist without 
producing functional disturbance, that they may be 
responsible for long-continued but vague symptoms 
of disturbed intestinal function, and that they may 
produce acute obstruction phenomena, with vary- 
ing degrees of circulatory impairment of the bowel. 
Andrews states that the treatment of strangulation 
appears to be almost hopeless, reduction being 
nearly roo per cent unsuccessful. He adds that un- 
less strangulation takes place, the bowels are able 
to function normally. 

Successful treatment postulates early operation 
before serious circulatory disturbances have de- 
veloped, and a reasonably accurate knowledge of 
embryological development so that a rational plan 
for relieving the intestinal and vascular obstruction 
may be employed. GerorcE A. Cottett, M.D. 


Ciaccia, A.: Spontaneous Hematoma of the Rectus 

Abdominis Muscle (Contributo alla conoscenza 

degli ematomi spontanei del m. retto dell’addome). 
Policlin., Rome, 1941, 48: sez. chir. 173. 


The author reviews the first known case of spon- 
taneous rupture of the rectus muscle described in 
1857 by Samuel B. Richardson of Kentucky. From 
that time up until the last decade a few scattered 
cases were reported, but in the last ten years a con- 
siderable number have been described. Many of 
them have been in pregnant women, but others in 
men. They have been attributed to trauma, changes 
in the muscle from infectious disease, changes in the 
course of the vessels, and chronic lesions of the 
vessels, such as those of arteriosclerosis and syphilis, 
which render them particularly liable to rupture. 

He then describes a case of his own in a man 
fifty-seven years of age, a pharmacist, who in closing 
his pharmacy one evening made a rather sudden but 
not very violent movement, on which he had intense 
pain in the right lower quadrant of the abdomen and 
was obliged to lie down for a time before going 
home. The next day he continued his work which 
obliged him to stand on his feet a good deal. He 
continued to work but after a week made the same 
movement, which was followed as before by pain. 
During the night he awoke with intense pain and 
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found a swelling of the right lower quadrant. A 
physician who was called made a diagnosis of acute 
appendicitis as there was pain and rigidity of the 
abdomen. He was sent to the hospital and as a 
result of his examination the author made a diag- 
nosis of torsion of the omentum. He rejected that 
of appendicitis as there was no fever and a history of 
operation for hernia suggested that of torsion of the 
omentum. Operation revealed the hematoma of the 
rectus; it was evacuated and the sheath sutured; the 
patient made an uneventful recovery. 

The sudden movement would not have caused the 
hematoma if the patient had been in normal condi- 
tion. He was of an apoplectic type and his blood 
pressure was 180; it had previously been higher. 
There was doubtless some degeneration of the muscle 
and vessel walls, and the sudden movements, supple- 
mented perhaps by further sudden movements in 
bed, had led to the rupture. 

Aubrey G. Morcan, M.D. 


GASTRO-INTESTINAL TRACT 


De Jesus Zerbini, E., and Consoni, R.: Statistical 
Study of the Incidence of Tumors of the Gas- 
tro-Intestinal Tract (KEstudo estatfstico sébre a 
incidéncia dos tumores do tracto gastrointestinal). 
Rev. de cirurg. de S. Paulo, 1941, 6: 233. 


The statistical material studied by the author in- 
cluded 100,000 patients observed at the Hospital 
Central da Santa Casa de Misericordia of Sao Paulo 
from March 11, 1934, to December 31, 1939. Among 
these cases were found 1,452 tumors of the gastro- 
intestinal tract: 1,412 malignant and 4o benign. The 
malignant tumors included 1,403 carcinomas, 8 sar- 
comas, and 1 hemangio-endothelioma. The benign 
tumors included 17 mucosal papillomas, 13 angiomas 
(hemangiomas and lymphangiomas), 8 mixed tumors, 
and 2 fibromas. 

In their order of frequency the involved organs 
were: the stomach, 442 cases (31.30 per cent); the 
lower lip, 312 cases (22.09 per cent); the tongue, 126 
cases (8.92 per cent); the esophagus, 125 cases (8.85 
per cent); the recto-anus, 79 cases (5.59 per cent); 
the liver and biliary tract, 41 cases (2.90 per cent); 
the colon, 29 cases (2.05 per cent); the parotid, 23 
cases (1.62 per cent); and the pancreas, 20 cases 
(1.41 per cent). 

On the basis of these data, the authors made a 
study of the primary causes of the malignant tumors 
and considered the influence of sex, age, color, 
nationality, and localization. 

RICHARD KeEMmeEL, M.D. 


Massera, L.: Behavior of the Kidneys in Experi- 
mental Occlusion of the Intestine at Different 
Heights (Il comportamento del rene nelle occlusioni 
intestinali sperimentali provocate a varia altezza). 
Arch. ital. di chir., 1941, 60: 20. 


The four principal theories advanced to explain 
the mechanism of death in intestinal occlusion have 
been those of reflex nervous action, infection, de- 


hydration and hypochloremia, and auto-intoxica- 
tion. At present, the first two theories have been 
practically abandoned, while the last two have many 
supporters. The grave general disturbances caused 
by acute intestinal occlusion suggest a study of the 
kidney as the organ most likely to reveal their degree, 
in view of the important role the kidney plays in the 
economy of the organism and especially in view of 
its purifying and regulating secretory function. 
Therefore, Massera produced experimental occlusion 
of the intestine at various heights (duodenum, 
jejuno-ileum, and colon) in 1o dogs and made a 
thorough study of their kidneys, blood, and urine. 

One of the greatest difficulties in the present 
experiments was the frequency with which the in- 
testinal occlusion was complicated by a peritonitic 
process. Even with the best technique, necrosis of 
the intestinal wall could be avoided only in a rather 
limited number of cases, and this accident seemed to 
be particularly difficult to avoid in high occlusions in 
the duodenum and the small intestine, in spite of the 
better circulatory conditions than in the colon. 
However, there is no doubt that the intestinal wall 
above the occlusion is subject to greater dynamic 
influences in the small intestine than in the colon, 
and this may explain the greater frequency of 
necrosis and peritonitis in high occlusions than in 
low ones. The author states that when the investi- 
gator has collected all the data furnished by the 
experiment and makes an attempt to classify them, 
he is stumped by the fact that in many cases the 
occlusion syndrome merges gradually with the peri- 
tonitis syndrome, so that it is impossible to deter- 
mine to which syndrome the experimental results 
should be attributed. Nevertheless, he thinks that 
he is justified in asserting that the renal function 
was regularly altered in his experiments; this was 
proved by the constant observation of a marked 
degree of renal congestion and of cloudy degenera- 
tion of the epithelial lining of the renal tubules with 
regressive necrotic phenomena; by the changes found 
in the blood, such as hypochloremia, hyperazotemia, 
and increase in the xanthoprotein reaction; and by 
the characteristics of the renal excretion, such as 
decrease of its power of concentration, oliguria, the 
presence of albumin (also of acetone and indican), 
hypochloruria, the decrease of urea, cylindruria, 
microscopic hematuria, and the elimination of renal 
epithelium. 

The functional deficiency of the kidneys appears 
suddenly after an initial period of hyperactivity; it 
progresses rapidly, being particularly aggravated in 
animals that have been submitted to high occlusion; 
in animals with low occlusion, it installs itself slowly 
as if by a mechanism of adaptation, but it always 
becomes real and severe in the terminal stages. It is 
altogether probable that this functional deficiency 
is attributable to the action of the toxins of intestinal 
origin which are eliminated in great quantities by the 
kidney. ‘This organ is called upon to increase its 
elimination considerably, but its function is simul- 
taneously impeded by the progressive dehydration 
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of the organism; it is itself damaged by the toxins 
and, in a relatively early stage, begins to show signs 
of the insufficiency which will be associated with all 
the later stages of the altered organic equilibrium. 
The results of the author’s study allow the con- 
clusion that, in the present state of our knowledge, 
the toxemic theory gives the most satisfactory ex- 
planation of death in the occlusion syndrome, and 
that the renal lesions play an important part in the 
complex disease picture. RicHarD Kemet, M.D. 


Hill, F. C., and Stoner, M. E.: The Toxicity of In- 
testinal Content and of the Transudate from 
an Obstructed Loop. Surgery, 1941, 10: 250. 


The question of the toxicity of intestinal contents 
when injected intravenously and the relation of such 
toxicity to intestinal obstruction with its train of 
symptoms have never been entirely clarified. The 
idea that death in intestinal obstruction is due to 
decomposition or stagnation of the intestinal content 
was first suggested by Amussat in 1839. Since then 
an extensive literature concerning this subject has 
accumulated and is now reviewed. The present in- 
vestigations were undertaken in an attempt to pro- 
vide new light on several of the controversial ques- 
tions which were reviewed. Seven series of experi- 
ments were done. 

In the first series the results obtained when intesti- 
nal contents from an obstructed bowel were injected 
intravenously varied considerably. There seemed to 
be no relationship between the amount of material 
injected and the effect produced and no increased 
effect was obtained by concentrating the material. 
In the second series the effect produced by the injec- 
tion of normal intestinal content was found to be at 
least as pronounced as that obtained by the injection 
of the contents of an obstructed bowel. In the third 
series a loop of jejunum approximately 8 in. in length 
was incarcerated in a thin rubber bag. It was found 
that with one exception there was little effect pro- 
duced by the injection of the transudate collected in 
the bag around the loop. One dog had immediate 
vomiting and rapid respiration, followed by diarrhea 
of several days’ duration. Another dog apparently 
had some slight discomfort which soon disappeared. 
In a fourth series an animal preparation similar to 
that in Series 3 was used with the addition of side- 
to-side anastomosis above the incarceration. No 
effect was produced by the injection of the fluid 
obtained in the bag in this series. In a fifth series 
neither the peritoneal fluid in the abdominal cavity 
nor blood from the mesenteric veins in a dog with 
mesenteric thrombosis produced visible symptoms 
when injected into another dog. Ina sixth series fluid 
obtained in a bag around a strangulated loop pro- 
duced marked and severe symptoms when injected 
intravenously. 

In the 18 individual experiments of all types a 
study of the leucocytes was made. At least two- 
thirds of the animals showed a definite leucopenia 
induced by the injection. In many cases leucopenia 
occurred when there was no other apparent effect 
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produced by the injection; but when objective symp- 
toms were seen, leucopenia always occurred. 

From this study no conclusions could be drawn 
about whether or not a bag around an obstructed 
loop prolongs the life of the experimental animal for 
two reasons: (1) the bag filled up so rapidly with 
fluid that if the dog were not sacrificed the bag would 
become overdistended and leak, and (2) even though 
the obstructed loop was in a bag, the animal still had 
an intestinal obstruction above the loop. 

The fact that leucopenia was always produced 
along with toxic symptoms and was produced also 
in many animals showing no symptoms indicates 
that it is a more sensitive index of toxicity. 

Using leucopenia as a criterion, the experiments 
show that the material in a normal intestine and the 
contents of an obstructed loop both are always about 
equally toxic when injected intravenously. 

With the same index of toxicity, the transudate 
from an obstructed loop is only occasionally toxic, 
but if the loop is strangulated the transudate is al- 
ways toxic. Similarly, in the case of the peritoneal 
fluid in mesenteric thrombosis; although no symp- 
toms occurred when it was injected, definite leuco- 
penia showed that it was toxic. Although peptones 
and proteoses are known to produce leucopenia when 
injected intravenously, the production of leucopenia 
is not a specific test for them since a number of other 
substances have the same effect. Leucopenia is, 
however, an evidence of some type of shock, and the 
symptoms produced when intestinal content is in- 
jected are also a manifestation of some type of shock. 
The probability is that the leucopenia and the symp- 
toms are both signs of the same phenomenon, but 
the leucopenia happens to be more constant and 
more easily detected. 

In a consideration of the relationship between the 
shock, which can be produced by the intravenous in- 
jection of material, and the symptoms of intestinal 
obstruction, one factor has always been ignored and 
that is the factor of time. In order to produce shock, 
intestinal contents or transudate must be injected 
within a relatively short period, and in all probabil- 
ity, proteoses, peptones, or other substances which 
produce shock under the usual experimental condi- 
tions could be given very slowly without the pro- 
duction of any disturbance in the animal. There is 
unquestionably something in the bowel which, when 
rapidly injected, produces shock. This substance or 
substances pass through the wall of the bowel into 
the peritoneal cavity when the intestine becomes 
devitalized, but the intravenous injection of this ma- 
terial can never provide incontrovertible evidence 
of its role in the causation of symptoms in intestinal 
obstruction. ManvueEt E. Licutenste1n, M.D. 


Antoncic, R. F., and Lawson, H.: The Muscular 

Activity of the Small Intestine in the Dog Dur- 

ing Acute Obstruction. Ann. Surg., 1941, 114: 
415. 

Stone and Firor, in 1924, reported that in cases of 

temporary obstruction of the terminal ileum in the 
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human being (duration five hours or less), pressure 
within the ileum rose as high as 150 cm. of water. 
They suggested that the extremely high pressure in 
obstructed intestine contributes to the toxemia, prob- 
ably by facilitating absorption of hypothetical tox- 
ins. Herrin and Meek have emphasized the impor- 
tance of pressure in the pathological mechanism by 
producing symptoms of obstruction in dogs by infla- 
tion of balloons within the intestine to pressures of 
approximately too mm. of mercury. If by-passes are 
provided so that balloons inflated to these pressures 
do not actually obstruct the bowel, the animals go 
on to death without a significant lowering of the 
blood chlorides. Since hypochloremia is one of the 
cardinal signs in obstruction in dogs, and since life 
may be greatly prolonged by the administration of 
chlorides, it may be doubted that the pathological 
mechanism of overdistention of intestinal balloons is 
identical with the mechanism in dogs dying from 
other forms of obstruction. 

The clinical significance of much of the experi- 
mental work done in the dog with overinflated bal- 
loons remains obscure. There is no question that 
closed loops and the entire bowel above a simple 
occlusion become distended with gas and secretions 
in the dog as well as in the human being. It would 
appear that distention may produce damage by 
ischemia only if it rises, during the course of obstruc- 
tion, above a certain critical level. The question of 
adynamic ileus as a constant terminal phenomenon 
in obstruction has more than academic interest. 

Hypermotility during the early stages, and ady- 
namic ileus as a terminal phenomenon have come to 
be clinically accepted as characteristics of the ob- 
structed bowel. In experimental obstruction, hyper- 
motility is seen more often than ileus. Terminal 
ileus appears to be associated with peritonitis. 

All operations were performed on healthy dogs 
under ether anesthesia with strict asepsis. A large 
condom balloon was inserted through a stab wound 
in the anti-mesenteric border of the intestine so as 
to lie in an obstructed segment. In some animals a 
balloon was also placed, at the same time, in distal 
unobstructed intestine through a stab wound about 
5 cm. below the first, the balloon being passed in an 
aboral direction. The lead tubes were brought out 
and anchored in the belly wound which was closed 
in the usual manner. 

Most of the observations were made upon dogs 
with closed loops of the first portion of the jejunum, 
about 15 cm. below the ligament of Treitz, prepared 
by simple ligation at this level, with a second ligation 
from 1o to 12 cm. below, the balloon lying between 
the two ligatures. It was intended to compare these 
closed loops with simple obstructions. That necrosis 
and perforation at the ligature will occur with this 
type of obstruction, if the animal survives long 
enough, is generally agreed. Most of the dogs died 
from forty-eight to seventy-two hours after opera- 
tion. No fluids or supportive treatment were given. 
Autopsies were performed as soon after death as 
possible. Ten animals of the 27 were found to have 


perforated loops. In the others there was no demon- 
strable perforation or peritonitis. 

The data shows that dogs may go on to death 
without the development, even in closed loops, of ex- 
cessively high intra-intestinal pressures. Such pres- 
sures as observed do not, in anesthetized dogs, reduce 
the total blood flow through the intestine. They are 
far below the pressures employed in obstructing bal- 
loons for the production of symptoms. ‘The data 
suggest that terminal ileus is a concomitant of peri- 
tonitis rather than of obstruction. In only 3 animals 
in a series of 20 did the writers find a terminal reduc- 
tion in muscular activity unaccompanied by perito- 
nitis secondary to perforation. In half of the animals 
no terminal reduction in motility was demonstrable. 
It was not possible to state whether rhythm in the 
obstructed intestine is modified. 

Additional evidence that the adynamia of the ob- 
structed intestine in the terminal stages is far from 
complete is adduced from the fact that the intestine 
may be inhibited by epinephrine. The significance 
of an apparent increase in sensitivity to epinephrine 
in both the obstructed and the unobstructed intes- 
tine in terminal stages requires elucidation. It seems 
clear, however, that hypermotility in the obstructed 
intestine is not due to a loss of irritability to inhibi- 
tory agents of this type. 

Contractility was usually greater in the obstructed 
than in the unobstructed intestine. Neither pressure 
nor contractility was found to diminish toward the 
end of the survival period unless perforation occurred. 
No loss in irritability to intravenous epinephrine 
could be demonstrated in obstructed intestine. Even 
in terminal stages, the response to sufficiently large 
doses was a drop in pressure within the intestine, 
which showed the persistence of some muscle tone. 

Joun W. Nuzvum, M.D. 


Howes, E. L., Bullock, S. C., and Syphax, B.: The 
Role of Epithelization and Contracture in the 
Healing of the Peptic Ulcer. Surgery, 1941, 10: 1. 


It is not known whether the chronic state of a 
peptic ulcer results from the destruction of a large 
amount of stomach wall with terminally slow heal- 
ing or from the fact that only a small amount of 
tissue is originally destroyed and an inhibiting fac- 
tor or factors keep the defect open. In this report 
an attempt is made to evaluate the chronicity of 
healing of artificial gastric defects resulting from 
the destruction of known amounts of the various 
tissue layers of the stomach wall and to compare the 
healing of these defects both grossly and micro- 
scopically with pathology of the peptic ulcer. 

Known amounts of mucosa alone, muscle and 
serosa, and all three layers were excised from the an- 
terior wall of the prepyloric area of the stomachs of 
fully anesthetized dogs. When all three layers were 
removed, the omentum was sutured over the re- 
maining defect. The dogs were returned to their 
regular diets and killed at various intervals. The 
size of the resulting lesion was measured and micro- 
scopic sections were cut. 
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The authors draw the following conclusions from 
their experiments: 

1. Contraction plays a large role in the closure 
of any defect in the wall of the stomach. 

2. Destruction of all three layers of the wall of the 
stomach repaired with a patch of omentum pro- 
duces during healing the gross and microscopic pic- 
ture of chronic peptic ulcer. 

3. The microscopic pathology of chronic peptic 
ulcer can be duplicated in ten days, but this similarity 
is only significant when it continues to exist over a 
subsequent period of time. 

4. After healing for thirty days, a defect of 1 sq. 
in. of all three layers of the stomach wall still had 
the appearance of chronicity, although there had 
been no change in its chemical environment during 
healing. 

5. Because of contraction, the size of the chronic 
peptic ulcer may misrepresent the amount of tissue 
which was originally destroyed, or, if not, contrac- 
tion must be inactivated in some way during heal- 
ing. 

The work suggests that the chronicity of peptic 
ulcer may in many instances be caused by the de- 
struction of larger amounts of tissue than is usually 
supposed or that contraction is eliminated in some 
way. Because perforations are pin point, because 
mucosal ulcerations are of small diameter when 
acute, and because the actual size of the chronic 
ulcer rarely exceeds 1.5 cm., it is generally assumed 
that the amount of tissue destroyed is necessarily 
small and some inhibiting factor keeps it open. To 
the contrary, evidence is presented that relatively 
larger amounts of tissue may be originally destroyed 
and contracture brings the area down to a size con- 
sistent with the usual chronic peptic ulcer. 

Josepu K. Narat, M.D. 


Barlow, D.: Simple Ulcers of the Cecum, Colon, 
and Rectum. Brit. J. Surg., 1941, 28: 575. 


Simple non-specific ulceration of the cecum, colon, 
and rectum appears to be a clinical entity as definite 
as ulceration of the stomach and duodenum, and pre- 
sents interesting features on account of its reported 
rarity, the difficulties presented in its diagnosis, and 
the uncertainty of the pathology.. The symptoms 
are so variable that, even with perforation the condi- 
tion has never been diagnosed with certainty previ- 
ous to operation, except in a single rectal case in 
which biopsy was possible. 

The author has been able to collect 78 cases from 
the literature, and in 50 of these, the ulceration was 
located in the cecum or ascending colon. In 22 of 
the 50 no diagnosis was recorded or arrived at, but 
in 19 of the remaining 28 a pre-operative diagnosis of 
appendicitis was erroneously made in one way or 
another; i.e., in 68 per cent of the cases in which a 
diagnosis of any sort was hazarded. A detailed 
study of all recorded cases of large-bowel ulceration 
leaves the impression that too much stress has been 
laid on ulceration in the cecum and ascending colon. 
While there is no doubt that these are the most 
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common sites, the disease frequently affects other 
parts of the colon, particularly the sigmoid (16 
per cent). 

Two additional cases are recorded in which the 
same error was made, and it is clear that while simple 
ulceration of the colon may present itself in various 
obscure ways, ulcers in the right side of the large 
bowel—the commonest site— have a strong tendency 
to present a picture indistinguishable as yet from 
appendicitis. 

The pathological similarity between colonic and 
cecal ulcers on the one hand and gastric and duode- 
nal ulcers on the other is striking, and the etiology of 
all types is obscure. Colon and gastric ulceration 
have much in common microscopically except that 
the former tends to be more acute and funnel-shaped 
or perforating in type. 

These two facts stand out: (1) no case was cor- 
rectly diagnosed prior to operation or post-mortem 
examination, and (2) no patient survived without an 
operation. It follows that the treatment must al- 
ways be operative. The type of operation depends 
upon the site, virulence, and stage of the disease, 
and the state of the bowel wall. The measures. 
adopted in the past have been: (1) simple drainage 
(all patients died); (2) oversewing of the ulcer with 
drainage (of 9 patients, 7 survived) ; (3) local excision 
with drainage (of 5, 4 survived); (4) exteriorization 
and opening of diseased area (of 3, 2 survived). 

Every case must be judged separately, because the 
lesion varies from a hard indurated ulcer to one 
which is perforated, with perhaps peritonitis and a 
gangrenous area of bowel. Simple drainage is not 
enough, but the author’s belief is that when the ulcer 
has not perforated, a resection with lateral anasto- 
mosis is the best procedure. When perforation has 
occurred this is probably too dangerous and over- 
sewing of the ulcer or exteriorization, with drainage 
of the pelvis, is indicated. Local excision and suture 
of the ulcer with drainage of the pelvis also seems to 
have met with some success even when general peri- 
tonitis was present. Josepn K. Narat, M.D. 


LIVER, GALL BLADDER, PANCREAS, 
AND SPLEEN 


Schnedorf, J. G., and Orr, T. G.: The Effect of Dis- 
tention of the Small Intestine upon the Bile 
and Urine Flow; Its Possible Relationship to 
the Hepatorenal Syndrome. Am. J. Digest. Dis., 
1941, 8: 303. 

Experimental acute intestinal distention was stud- 
ied in 10 dogs which were given no food for eighteen 
hours and anesthetized with sodium pentobarbital. 
The blood pressure was recorded from the cannulated 
left carotid artery, respiration from a bellows around 
the chest, and, in 7 animals, the bile flow was studied 
by cannulating the common duct close to the duo- 
denum after ligating the cystic duct. The duodenum 
was ligated and a large cannula tied into the terminal 
ileum which was also ligated distal to the cannula. 
The cannula was attached to a mercury manometer 
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and an inflation bulb by means of a Y-tube. The 
excretion of urine was studied in a similar manner 
upon 3 dogs. 

The authors conclude that inhibition of liver func- 
tion probably precedes inhibition of kidney function 
in the hepatorenal syndrome of intestinal obstruc- 
tion and believe that inhibitory nervous reflexes, de- 
creased blood flow, and anoxemia probably are fac- 
tors which decrease hepatic function and make the 
liver more susceptible to damage. They found that 
intra-enteric pressures of 20 and 40 mm. of mercury 
caused a decrease in the bile flow in 4 dogs. Oxygen 
therapy lessened this inhibition in all of the dogs 
treated. The flow of urine was not inhibited by pres- 
sures as high as 90 mm. of mercury; on the contrary, 
an increase in urine flow from 11 to 81 per cent 
occurred. Distention of the small intestine produced 
no significant change in the blood pressure. The 
depth of respiration was decreased and the rate in- 
creased. Oxygen therapy decreased the respiratory 
rate and lessened the depression of bile flow. 

WALTER H. Napier, M.D. 


Deutsch, E.: A Fractional Bromsulfalein Test to 
Determine Liver Damage in the Non-Jaundiced 
Patient. New England J. Med., 1941, 225: 171. 


A modified fractional bromsulfalein test in which 
blood samples were collected five and fifteen minutes 
after the intravenous injection of 2 mgm. of the dye 
was used in 50 patients with hepatic disease. In 
these patients other liver-function tests, including 
the icterus index, hippuric-acid excretion, and urine 
urobilinogen, were performed. 

In ro normal patients bromsulfalein retention was 
never more than 60 per cent at the end of five min- 
utes and rarely over 5 per cent after fifteen minutes. 
The test was not made during jaundice except in 
3 cases of hemolytic anemia. In a small group of 
patients residual liver damage was detected for peri- 
ods varying from several weeks to months after the 
jaundice had subsided. In 9 patients the fractional 
bromsulfalein tests showed abnormal retention when 
other tests were normal. The test was not affected 
by variations in hydration or by renal disease but 
was found unreliable in congestive heart failure with 
its accompanying poor circulation time. 

The author believes that a combination of this test 
with the hippuric-acid test is preferable to the use of 
either alone. In congestive heart failure the hippuric- 
acid test may also be unreliable because of poor 
renal function. WALTER H. NaDLer, M.D. 


Rosenberg, D. H.: The Cephalin-Cholesterol Floc- 
culation Test in Cases of Disease of the Liver, 
with Special Reference to the Diagnosis of Mild 
and Unsuspected Forms. Arch. Surg., 1941, 43: 
231. 

The results obtained in 155 individuals with the 
cephalin-cholesterol flocculation test described by 
Hanger in 1938 are reported. Included in this group 
were 7 patients with acute hepatitis, 11 patients with 
cirrhosis, 6 patients with obstructive jaundice due to 


carcinoma, 9 patients with chronic passive conges- 
tion, and 1 patient with fatty liver. 

The test proved to be a sensitive and reliable test 
of active damage to the liver and was of aid in 
prognosis, as reported by Hanger. It is of value early 
in the differential diagnosis between obstructive and 
parenchymatous jaundice, with negative or slight 
flocculation occurring in the former, and prompt, 
strong reactions in the latter. Used in an unselected 
group of patients positive reactions were frequent 
enough to indicate that the mild and subclinical 
hepatic disease is more common than is generally 
appreciated. 

The author suggests that a routine test of liver 
function be made in all patients with digestive dis- 
orders and concludes that the cephalin-cholesterol 
flocculation test is ideal for this purpose because of 
its simplicity. Wa ter H. Napier, M.D. 


MISCELLANEOUS 


Buie, L. A., Jackman, R. J., and Vickers, P. M.: 
Extrarectal Masses Caused by Tumors of the 
Recto-Uterine or Rectovesical Space. J. Am. M. 
Ass., 1941, 117: 167. 

Two hundred and fifty-four patients with extra- 
rectal masses were examined in five years. They 
were studied with the idea of determining the cause 
of the mass and whether the symptoms were refer- 
able particularly to the lower portion of the colon. 
Of the patients, 138 (54.3 per cent) were women and 
116 (45.7 per cent) were men. The patients were 
divided into seven groups on the basis of the primary 
source of the lesion. There were 135 patients (53.1 
per cent) whose complaints were referable particu- 
larly to the rectum or the colon. Four had been 
referred to the clinic with a diagnosis of primary 
carcinoma of the rectum. 

This study indicates that conditions which pro- 
duce an extrarectal mass frequently will cause com- 
plaints directly referable to the rectum and will be 
responsible for the patient’s first consultation with a 
physician. When a rectal mass is palpated, procto- 
scopic examination should be done to determine 
whether the mass is intrarectal or extrarectal. Our 
study indicates that the most common causes of 
extrarectal masses among women are lesions of the 
genital system. The most common causes of extra- 
rectal masses among men are lesions of the gastro- 
intestinal tract. 


Zollinger, R.: Observations on the Use of Prolonged 
Anesthetic Agents in Upper Abdominal Inci- 
sions. Surgery, 1941, 10: 27. 


Postoperative pain causing limitation of respira- 
tory excursions is believed to be an important factor 
in the incidence of pulmonary complications follow- 
ing operations on the upper abdomen. In the past 
various methods of minimizing postoperative pain 
have been tried. Among these methods the injection 
of local anesthetic agents in various forms has been 
tried with varying success. 


4 je 
d 
W 
a 
tl 
a 
p 
ti 
le 
a 
ef 
p 
Ww 
re 
4 
b 
ti 
ir 
a 
di 
i 


SURGERY OF THE ABDOMEN 41 


The author’s preliminary studies consisted of in- 
jecting an anesthetic in oil in the layers of the ab- 
dominal wall adjacet.t to the incision at the time of 
wound closure, but he hesitated to use sufficient 
amounts to secure complete anesthesia. An anes- 
thetic agent with prolonged action and suitable for 
aqueous solution was therefore sought. A solution 
containing eucupin dihydrochloride (0.06 gm.) and 
procaine hydrochloride (0.30 gm.) in Ringer’s solu- 
tion to make 30 c.cm. was used, the procaine being 
added for its immediate effect. The effectiveness of 
local infiltration of this solution was studied in a 
group of patients having gastric or biliary operations 
through vertical upper abdominal incisions. The 
amount injected usually was about 50 c.cm. Studies 
of the vital capacity were made to evaluate the 
effectiveness of the method in reducing postoperative 
pain. No significant variation from the control cases 
was found. It was the clinical impression that these 
patients were more comfortable after operation and 
required less sedation than the average patient. 

Bartlett’s method of intercostal nerve block was 
used in another group of cases with an anesthetic 
solution of eucupin base (0.005 gm.), ethyl amino- 
benzoate (0.15 gm.), benzyl alcohol (0.25 gm.), and 
oil of sweet almond to make 5 c.cm. This oily solu- 
tion was injected beneath the sixth to eleventh ribs 
in amounts of 1.5 to 5 c.cm. in each intercostal space 
at the midaxilla. Controls showed that the method 
did not in itself change the vital capacity. The oper- 


ations were divided into two groups for the purposes 
of analysis: biliary operations and gastric resections. 
The former group was made up of 10 women. The 
results were compared with those in a similar group 
of 48 women. Vital-capacity studies showed that the 
majority of the 10 women had a vital capacity 
greater than the median vital capacity attained by 
any of the 48 women in the control group. In 2 pa- 
tients the block apparently failed and had no effect 
on postoperative pain. These patients had pulmo- 
nary complications, but the authors do not believe 
that the injections were responsible. In a group of 
5 cases submitted to subtotal gastric resection, com- 
pared with a control group of 14 cases without inter- 
costal block, the fall of vital capacity was not nearly 
so marked postoperatively as in the control cases. 
There were no pulmonary complications in the pa- 
tients in whom the block was used while there were 
5 instances of complications in the control group. 

It was noted that the skin was not anesthetic in 
the majority of patients the day following operation 
but nevertheless the patients did not have a signifi- 
cant amount of pain. It appears that the analgesia 
outlasts the anesthesia following eucupin injection. 
‘Migration of pain,” as described by Weiss and 
Davis, was observed in 1 patient. Further investiga- 
tion is required to determine whether or not the use 
of eucupin in oil will diminish the incidence of post- 
operative pulmonary complications. 

Joun L. Lrypautist, M.D. 
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GYNECOLOGY 


UTERUS 


Mahfouz, N. P.: Fibroid Tumors of the Uterus. 
J. Obst. & Gynaec. Brit. Emp., 1941, 48: 293. 


Mahfouz and Magdi, of Cairo, Egypt, present a 
detailed and comprehensive study of fibroid tumors 
of the uterus. Part I of the article deals with the 
history of fibroids and correlates the advance of the 
medical and surgical therapy employed, particular 
attention being devoted to the evolution of myomec- 
tomy and hysteromyomectomy as operative proce- 
dures. Part II of the paper reviews 931 cases of 
fibroids treated by operation. Thirteen excellent col- 
ored drawings illustrate unusual types of tumors. 

Of the 931 cases, 92 per cent presented multiple 
and 8 per cent single tumors; while 58 per cent pre- 
sented intramural, 24 per cent submucous, and 18 per 
cent subserous types of tumors. Only 2 per cent of 
the patients had cervical fibroids. There were 2 cases 
of sarcomatous metaplasia and 1 of endothelioma. 
Menorrhagia was the commonest symptom and ste; 
rility the next commonest. Of 931 patients, 459 were 
treated by subtotal hysterectomy with 9 deaths; 362 
by abdominal myomectomy with 5 deaths; 93 by 
vaginal myomectomy with 4 deaths; and 18 by total 
hysterectomy with 3 deaths. The total death rate 
was 2.5 per cent. Peritonitis was the chief cause of 
death (52.3 per cent). One case of fatal pulmonary 
embolism occurred. 

The technique and importance of myomectomy 
are stressed. Two cases are reported in which con- 
ception occurred following the removal of 53 and 61 
tumors, respectively. Recurrences following myo- 
mectomy were noted in 5 per cent of the cases, and 
the mortality rate for the abdominal procedure was 
1.38 per cent. 

Surgical treatment for fibroids is recommended 
because of the unreliable results and doubtful nature 
of the response of the growth to irradiation. Intra- 
muscular testoviron in from 4 to 6 courses produced 
variable results in a small series of cases. 

WItarp G. Frencu, M.D. 


Jones, H. O., and Brewer, J. I.: A Study of the 
Ovaries and Endometria of Patients with Fun- 
dal Carcinomas. Am. J. Obst. & Gynec., 1941, 
42: 207. 

Nineteen of the 68 patients studied had not yet 
reached menopause. Eleven of these had cyclic 
menstruation. Nine of these 11 were operated upon 
between the fourteenth and twenty-fifth cyclic days. 
Eight possessed functioning corpora lutea. The 
2 operated upon before the fourteenth cyclic day had 
corpora lutea of the previous cycle. The corpora 
lutea were normal even in those instances in which 
all of the endometrium was involved in malignancy. 

The portion of the endometrium not involved in 
the malignant change in those patients with corpora 


lutea was normal and had responded to ovarian 
stimulation in a normal manner. 

Cystic glandular hyperplasia was not present in 
any of the patients with cyclic menstruation. Cystic 
glandular hyperplasia was found in 2 of the 68 pa- 
tients comprising this study. Cystic changes in the 
ovaries were found in 8 premenopausal patients and 
in 1 postmenopausal patient. 

Ovulation and corpus-luteum development pro- 
gressed normally, even in the patients with cystic 
ovaries. The cystic changes in the ovaries thus were 
demonstrated to be incidental and without signifi- 
cance. 

In patients with endometrial carcinomas, the 
ovaries may function normally and the uninvolved 
portion of the endometrium may be normal and 
respond normally to ovarian stimulation. Thus, the 
etiological significance of hyperestrinism or the un- 
opposed action of estrin in endometrial carcinoma is 
not demonstrated in the patients of this report. 

Epwarp L. Cornett, M.D. 


Borrds, P. E.: Preliminary Hemostasis in Conserva- 
tive Surgery of the Uterus (La hemostasia previa 
en la cirugfa conservadora del miasculo uterino). 
Bol. Soc. de cirug. de Rosario, 1941, 8: 85. 


Total removal of the uterus was hailed as a great 
surgical accomplishment until the late results began 
to be apparent. It was found that when the whole 
uterus was removed and the ovaries were preserved, 
the latter underwent degenerative changes, and 
that their normal function could not be maintained 
without the presence of the endometrium with its 
glandular action. The endometrium has a definite 
and profound effect on the function of the other 
endocrine glands. 

However, in removing only a part of the uterus 
surgeons found that their operative skill was seri- 
ously hampered by the profuse hemorrhage from 
the sectioned uterus. Moreover, with such a free 
flow of blood there was danger of transmission of 
infection by septic clots from the uterus which 
might enter the circulation. 

These dangers suggested the possibility of clamp- 
ing off the whole blood supply of the uterus before 
operation. This was found to be comparatively 
simple and the author has done it with excellent 
results in partial hysterectomies and myomectomies 
with the most varied and capricious implantation 
of the tumors. He thought that his technique was 
original but later found it described in Pozzi’s 
“Ginecologia” and Blair-Bell’s “The Principles of 
Gynecology.” 

Two openings are made in the broad ligament, 
one on each side of the isthmus of the uterus and at 
a distance of 1 cm. from it. A small rubber tube is 
passed through these openings, and the ends are 
caught with a Kocher forceps and twisted until 
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sufficient pressure is exercised on the isthmus to cut 
off the circulation of the uterine arteries. Then 
clamps, over the blades of which rubber tubes have 
been passed, are applied separately to the infundibu- 
lar, round, and pelvic ligaments so that the circu- 
lation of the uterus is cut off entirely. The clamps 
and their method of application and the steps of 
the operation are illustrated. The surgeon can 
operate without being disturbed by hemorrhage and 
at the close of the operation the clamps and tube 
are removed and the openings in the broad ligament 
sutured. Castafio uses a rubber band instead of the 
tube as it is thinner and causes less trauma. 

The author has used this method in 82 cases of 
myomectomy and enucleation with excellent results. 

‘TEJERINA FOTHERINGHAM asked whether there 
was not danger of overlooking hemostasis of some 
of the vessels, which would result in postoperative 
hemorrhage and possibly the death of the patient. 
He also thought that with the circulation cut off for 
so long a time, blood might collect in the vessels of 
which the walls were damaged and that this might 
result in thrombosis and be followed, if infection 
took place, by embolism and death of the patient. 

Borras replied that good coaptation of the wall 
of the uterus, muscle to muscle, mucosa to mucosa, 
and serosa to serosa, had sufficed in his cases to 
prevent postoperative hemorrhage. He states that 
there is some danger of embolism in all gynecological 
surgery of the pelvis. It has occurred in cases 
operated on without preliminary hemostasis and, of 
course, might occur with this technique. It is for 
this reason that he uses the rubber clamps which 
compress without causing trauma. He has not had 
any embolism among his cases. 

Auprey G. Morcan, M.D. 


ADNEXAL AND PERIUTERINE CONDITIONS 


Sardi, J. L., and Ahumada, J. L.: Pathology and 
Clinical Observations of the Secondary Car- 
cinomas of the Ovary (Patologia y clinica de los 
carcinomas secundarios del ovario). Rev. méd.- 
quirtrg. de patol. femenina, 1941, 9: 385. 

After a short historical survey of our knowledge of 
secondary ovarian carcinomas and a report of 15 
cases observed by the authors, they discuss these 
tumors as follows: 

From 15 to 30 per cent of all carcinomas of the 
ovary are secondary carcinomas; i.e., they originate 
from carcinomatous implantations derived from can- 
cers of other organs, usually of the gastro-intestinal 
tract; carcinomas secondary to the involvement of 
neighboring organs, such as the uterus and rectum, 
are found but rarely now. While metastatic car- 
cinoma of the ovary most frequently originates from 
a cancer of the stomach, only 7.5 per cent of stomach 
cancers metastasize to the ovary, while 14 per cent of 
gall-bladder carcinomas do so. 

It seems that these tumors spread to the ovary 
either by way of the lymph system or by intraperi- 
toneal implantation. The circulatory route seems 
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to be of importance in their transmission only occa- 
sionally, such as in metastases from carcinomas of 
—— bronchial tubes, thymus gland, and vocal 
cord. 

Macroscopically, the secondary carcinoma of the 
ovary is characterized by being, in general, solid, 
bilateral (80 per cent of the cases), bulky, and well 
encapsulated. Frequently it is multicentric and con- 
tains cavities produced by necrosis or histolysis. 
The histological picture is varied, not only in the 
individual cases, but also in different zones of the 
same tumor. While occasionally the histological 
character of the primary tumor can be found in the 
secondary tumor, often there is no such similarity. 
The two typical histological features of the second- 
ary ovarian carcinomas are: (1) the mucoid charac- 
ter of the epithelial elements, and (2) a marked pre- 
ponderance of the stroma, often resulting in a 
sarcoma-like picture. 

Ascites is frequently found in cases of secondary 
carcinoma of the ovary. Tubal involvement is rare, 
but lymphatic infiltration of the uterus is said to be 
frequent; however, such spread was absent in the 
authors’ series. Metastases to almost all of the 
intraperitoneal and retroperitoneal organs and the 
retroperitoneal lymph vessels and nodes are frequent 
in the more advanced cases. 

These tumors are found most frequently in the 
fifth decade. As the primary tumors often grow 
without symptoms, in many cases it is difficult to 
differentiate the secondary carcinomas of the ovary 
from primary ovarian tumors. The presence of a 
secondarily developed carcinoma may be suspected 
if there are bilateral and solid ovarian tumors with 
ascites or Douglas metastases, and if the patient 
presents signs of a neoplasm in some other organ. 

As the secondary carcinoma of the ovary is but the 
expression of a general tendency toward malignant 
neoplastic disease, it is easy to understand that its 
development is fast and its prognosis grave. 

As these tumors are absolutely resistant to irradi- 
ation, the only possible treatment is surgical. If 
technically possible, oophorosalpingohysterectomy 
should be done. Thereafter, of course, the primary 
tumor should be attacked. Hetneicn Lamu, M.D. 


MISCELLANEOUS 


Alfieri, P.: Studies on the Action of Folliculin and 
of Insulin on Glycemia and on Diuresis (Ri- 
cerche circa |’azione della follicolina e dell’insulina 
sulla glicemia e sulla diuresi). Ginecologia, Torino, 
1941, 7: 151. 

The first studies on the influence of ovarian ex- 
tracts on the carbohydrate metabolism were offered 
by Stolper in 1912, who showed that castration in 
women results in a decreased carbohydrate toler- 
ance. Similar results were later obtained by Adler, 
Tsubura, Paroli, Werner, and Abel. In sharp con- 
trast with these conclusions were the experiments of 
Collazzo and Marti, who found a lower blood sugar 
level in oophorectomized women, and those of Myers 
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who further demonstrated a diminished resistance to 
insulin. Although many of these studies were com- 
pleted before there was full recognition of the several 
hormones present in the ovaries, and contlicting 
results could therefore be explained on that basis, 
later experimental work with the isolated hormones, 
although abundant, has not served to clarify the 
issue. 

The author therefore reports on a series of 10 
patients to whom he administered 2,000 I. U. of 
folliculin (Cristallovar 1 B 1) on the first day by the 
intravenous route; 4,000 I. U. of the same product 
on the second day; 15 I. U. of insulin on the third 
day; and 15 units of insulin plus 4,000 units of 
folliculin on the fourth day. The subjects were in 
varying physical and pathological conditions, some 
being pregnant, others recovering from abortions at 
various periods of their pregnancies, and still others 
suffering from gynecological complaints, including 
infections and neoplasms. All subjects fasted for at 
least twelve hours before the injections were given; 
preliminary fasting bloods were taken and subse- 
quent specimens collected at one hour, two hours, 
and three hours after the injection. The ages of the 
patients in this series ranged from thirty to sixty 
years. 

The tabulated results show a more or less sub- 
stantial increase in the blood sugar level in the 
majority of the group after the administration of 
folliculin, this increase tending to be greater after 
the larger dose. The response to the concomitant 
injection of folliculin and insulin was in most cases 
a depression of the blood sugar, although the level 
remained in every case higher than that obtained 
from the use of insulin alone. 


A second group of ro patients in the ninth month 
of pregnancy were then placed under standard con- 
ditions with regard to fluid and sodium-chloride 
intake. They remained in bed for the duration of 
the experiment and for the preceding day, the diet 
being maintained as uniform as possible. On the 
first day the patients were instructed to drink 1 liter 
of water within from 15 to 20 minutes, and the 
urinary output for the four succeeding sixty-minute 
periods was carefully measured. On the second day 
15 units of insulin were given, and urine collections 
were carried out as before. On the third day the 
insulin was accompanied by 2,000 I. U. of folliculin, 
and on the fourth day 2,000 I. U. of folliculin were 
administered alone. 

Examination of the tabulated results shows that 
in most of the cases a diuresis somewhat more radical 
than that obtained from water alone followed the 
administration of folliculin, that a diminished aug 
mentation was noted after folliculin plus insulin, and 
that insulin alone appeared to have no effect upon 
urine excretion. In 2 cases a noteworthy retention 
of water followed the folliculin alone as well as the 
folliculin in conjunction with insulin. 

The author concludes that folliculin administered 
intravenously, in the pregnant and the non-preg- 
nant, results in a consistent increase in the blood 
sugar, the increase being proportional to the dose, 
and that the action of insulin on the blood sugar 
level is effectively antagonized by folliculin. It is 
further concluded that folliculin intravenously ad- 
ministered to the pregnant woman produces in the 
majority of cases an increased excretion of water. 
No antagonistic action toward insulin can be deter 
mined. Epitu Farnsworth, M.D. 
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OBSTETRICS 


PREGNANCY AND ITS COMPLICATIONS 


Hagblom, G.: The Problem of the So-Called Giant 
Fetuses; the Report of 2 Cases (Zur Irage der 
sog. Riesenkinder, anlaesslich der Mitteilung Zweier 
Faelle). Acta obst. et gynec. Scand., 1941, 21: 70. 


During 1938, 2 extraordinarily large children were 
born in close succession in the Upsala Women’s 
Clinic. Since the question of giant development of 
the newborn is of theoretic as well as of practical in- 
terest, the author describes these cases in detail. 

The first patient, forty years of age, was admitted 
to the hospital on February 15, 1938 and discharged 
on May 14, 1938. 

The amnesis showed that she had reached puberty 
at the age of 14. The patient gave birth to 8 living 
children. The last menses occurred on May 9, 1937. 
During gestation she complained of ischial discom- 
fort. The labor pains started February 14, 1938, 
simultaneously with rupture of the bag of waters. 
Edema of the vulva was present the next morning, 
February 15. She had had a laceration of the vulva 
which had been sutured by a midwife. The eleva- 
tion of temperature was the reason that the patient 
was taken to the Academic Hospital of Upsala. 

On admission the patient complained constantly; 
she was wornout, pale, and covered with cold sweat. 
Her temperature was 38.6 degrees, her pulse 112. The 
abdominal circumference at the umbilical level was 
123 cm. The head was fixed in the pelvic canal; the 
heart sounds were normal; a large mass was felt in 
the fundus, also a convex mass below the umbilical 
region, but no definite contraction ring was located; 
the spine was on the right side; the small parts were 
on the left; the round ligament was not very taut; 
the pains occurred every five minutes. There was 
marked edema of the vulva. A suture was found in 
the left labium majus. 

Artificial delivery was decided upon as the pa- 
tient’s condition was serious. 

Hagblom used the Demelin forceps and peri- 
neotomy for delivery. A dead child was born. Its 
weight was 6,170 gm. and its length 61 cm. Section 
showed indications of intra-uterine aspiration and 
suffocation. The placenta weighed 760 gm. 

The temperature after delivery was between 38 
and 39 degrees, then gradually dropped to normal. 
Enterocolitis, then endometritis with a uterine 
lymphangitis followed; it lasted only a short time. 
At discharge on May 14, 1938, the patient was symp 
tomless. 

The second patient, aged thirty-five, was admitted 
July 7, 1938 and discharged September 17, 1938. 
The amnesis showed that she had reached puberty 
at the age of 14. She had 6 living children, and had 
had a miscarriage after three months in 1934. The 
last menses occurred October 15, 10937. Life was 
felt at the beginning of March, 1938. The patient 
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was treated for weakness and exhaustion during this 
gestation. She entered the hospital on account of a 
decompensated heart. The status on entrance 
showed marked edema of the legs and abdominal 
walls; accent of the heart systole; Pe. The urine was 
negative; the blood pressure 160 mm.Hg; the abdom- 
inal circumference 138 cm. The fundus uteri was 3 
fingerbreadths from the xiphoid process; the head 
was movable over the pelvic entrance; the fetal 
heart sounds were uncertain; and the hemoglobin 
was 75 per cent. Pains began July 20 about 12 
o’clock and at 15:29 o’clock there was spontaneous 
delivery of a living child. Small perineal rupture of 
the first grade was repaired with 2 catgut sutures. 
The placenta was delivered at 15:40 o’clock. The 
entire amount of blood lost was 920 gm. The weight 
of the child was 6,410 gm; the length 60.5 cm. The 
placenta weighed 1,270 gm. Saprophytic endo- 
metritis, thromboses of the left leg and a few lung 
emboli complicated the puerperium. The patient 
was healthy except for heart insufficiency when she 
was discharged. ‘The child was healthy. 

Giant fetuses are variously defined. Their weight 
must be from 4,000 to 5,000 gm. at birth. Other 
authorities state that the weight must be 4,500 gm. 
or more, as beginning at 4,500 gm. the danger for 
mother and child becomes progressively more serious. 

Extraordinary weights which have been reported 
ranged from 7,000 to 11,300 gm. and lengths from 
62 to 70 cm. The placental weights have ranged 
from 600 to 1,330 gm. and the circumference of the 
heads from 33 to 45 cm. 

In the Women’s Clinic of Upsala from 1859 to 
1939, there were 94 giant fetuses, i.e. children 
weighing 5,000 gm. or more at birth among 40,395 
deliveries, a frequency of 0.23 per cent. 

Examination of the hospital records of giant 
fetuses yielded the following data: giant fetuses 
occurred most frequently when the mothers were be- 
tween thirty and forty years old. Most of the 
mothers were multiparas, and the gestational period 
of these mothers was prolonged. Generally, spon- 
taneous delivery occurred within twenty-four hours. 
Most of the fetuses were delivered in face presenta- 
tion, and no extensive perineal lacerations occurred. 

The placenta, as a rule, was expelled spontane- 
ously within twenty-five minutes after birth and was 
accompanied by normal hemorrhagic discharges. 

The majority of the babies were males. Among 
the 94 cases reported there were 4 babies born dead, 
and 4 died shortly after birth. 

The maternal mortality was o. 

In addition to these data, Hagblom reported 8 
cases of giant fetus with non-spontaneous delivery; 
these fetuses weighed from 5,080 to 5,500 gm., and 
3 giant fetuses weighed from 7,000 to 7,950 gm. The 
history and treatment are given in each case. 

J. SEIFERT, M.D. 
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Crawford, M. D.: Plasma Uric Acid and Urea Find- 
ings in Eclampsia. J. Obst. & Gynaec. Brit. Emp., 
1941, 48: 60. 

Plasma uric acid and urea levels were obtained in 
42 eclamptic patients throughout the course of the 
disease. Eighteen had convulsions before the onset 
of labor but not during it or in the puerperium. Six- 
teen had convulsions during labor and, of these, some 
had ‘‘fits’”’ before labor and after delivery. Eight had 
convulsions only after delivery. Two with ante- 
partum convulsions and 1 with postpartum convul- 
sions died during the acute stage of the disease. 

A rise of plasma uric acid occurred in every case 
immediately after the onset of convulsions, the height 
of the rise depending upon the number of seizures. 
Plasma urea levels showed little immediate change, 
but often rose twenty-four or more hours later. Simi- 
lar findings were obtained after artificially produced 
convulsions in non-pregnant rabbits and women. 

The effect of labor upon the plasma uric acid was 
the same in normal patients as in eclamptics before 
the convulsions began. E. S. Burce, M.D. 


LABOR AND ITS COMPLICATIONS 


Griffith, H. R., and Goodall, J. R.: Analgesia and 
Anesthesia in Obstetrics. J. Obst. & Gynaec. Brit. 
Emp., 1941, 48: 323. 

Griffith and Goodall, of Montreal, discuss their 
usual method of administering drugs and anesthesia 
in the conduct of labor, delivery, and cesarean sec- 
tion, with especial consideration of the triple factors 
of the progress of labor, the relief of pain, and the 
effect on the baby. 

In the first stage they suggest as the ideal anal- 
gesic, one which “will reduce the pain, and thereby 
protect the central nervous system from too severe, 
or even severe, afferent impulses from the upper 
uterine segment. It will not be an agent which pro- 
duces such a soporific state as to cause amnesia with- 
out protection to the nervous centres.”’ The opium 
derivatives, especially morphine and heroin, are rec- 
ommended. As an adjuvant hyoscin-hydrobromate 
or scopolamine is employed. Atropine sulfate may 
be incorporated to “‘overcome the depressing effect 
of the opiate element upon the maternal or fetal 
respiratory centres.” The initial dose is morphine 
(1/6 gr.), hyoscin (1/150 gr.), and atropine (1/150 
gr.). Morphine (1/6 gr.) is repeated usually in one or 
two hours with the occasional addition of hyoscin 
or atropine, or both. Chloroform is advised for the 
relief of uterine spasm, and opiates to safeguard its 
return. 

For the relief of pain in the second stage, nitrous 
oxide and oxygen is used. Fetal distress is discussed 
and chloroform recommended for the cumulative 
type of asphyxia occurring in this stage. Cyclopro- 
pane is employed for delivery, repair, and cesarean 
section. When used in the latter it is called “‘a pow- 
erful uterine stimulant.” Cyclopropane promotes 
rapid separation and expulsion of the placenta. Ether 
anesthesia, of all of the group discussed, is most 


likely to favor abnormal hemorrhage. The authors 
reserve it largely for post-partum repair work. 
Asphyxia of the newborn is discussed and the need 
for immediate oxygen, open airway, and artificial 
respiration is stressed. Wittarp G. Frencu, M.D. 


Beruti, J. A.: Chloral Hydrate in Labor (E] hidrato 
de cloral en el parto). Bol. Soc. de obst. y ginec. de 
Buenos Aires, 1941, 20: 139. 


Chloral hydrate has been used in obstetrics for 
seventy-two years. Nevertheless, very little atten- 
tion is given to it in the classical textbooks. Beruti 
thinks this neglect is unwarranted as he has found it 
a valuable drug in delivery. His experience is based 
on 500 cases seen from 1931 up to the present time. 
In many of the cases chloral hydrate was the only 
drug used; in some it was combined with spasmalgin, 
and in a few with morphine. He gives details of 28 
cases, in 13 of which chloral hydrate was used alone. 
He also reports on 18 cases in which it was combined 
with spasmalgin. He gives graphs showing in detail 
the effect of the medication on dilatation of the 
uterus and the time required for dilatation. 

Chloral hydrate is not so much an anesthetic for 
controlling the pains of normal labor as an agent for 
regulating disturbed motor function of the uterus in 
difficult labor. The author finds that it is indicated 
for relieving physical and psychic exhaustion on the 
part of the patient in prolonged labor, for labor 
abnormally prolonged by slow dilatation, in which 
cases it hastens dilatation, for spasmodic contraction 
of the uterus, and for hypertonia and hypermotility 
of the uterus. Many of the failures with the use of 
chloral hydrate are to be attributed to its use on 
incorrect indications or to insufficient dosage. How- 
ever, even in such cases it does no harm to the 
mother or child. 

If used in proper dosage, with enemas not exceed- 
ing 3 gm. and not repeated very frequently it does 
not interfere with the course of labor and has no bad 
effects on the mother or child. The action of chloral 
hydrate is superior to that of spasmalgin. 

AupreEY G. Morcan, M.D. 


PUERPERIUM AND ITS COMPLICATIONS 


Cusmano, L.: The Content of Histamine or Sub- 
stances Similar to Histamine in the Blood in 
the Puerperium and in Physiological and 
Pathological Conditions (Sul contenuto di ista- 
mina o di istaminosimili del sangue nello stato di 
puerperalita in condizioni fisiologiche e patologiche). 
Ginecologia, Torino, 1941, 7: 285. 

Histamine is the amine which is obtained by 
decarboxylization of histidine, which is one of the 
constituents of the protein molecule. It was first 
prepared synthetically in 1907. Experimental re- 
search since 1927 has tended to show that histamine 
is one of the substances responsible for the toxicoses 
of pregnancy. 

The author made a study of this question by 
determining the amount of histamine in the blood of 
normal non-pregnant women, of healthy women in 
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all stages of pregnancy, and of women suffering from 
the various toxicoses of pregnancy. He used Code’s 
biological method for determining the histamine in 
the blood as chemical and colorimetric methods are 
generally inadequate for determining the small 
amounts present. Details of the technique are 
described. 

He found that the blood of the normal, non-preg- 
nant woman contains no histamine, nor does that of 
the healthy pregnant woman until a few days before 
delivery. From then on, during delivery, and in the 
first few days of the puerperium there are small 
amounts of histamine in the blood. In practically 
all of the toxicoses of pregnancy there was histamine 
in the blood in much larger amounts than in normal 
pregnancy, the amounts varying with the kind and 
severity of the toxicosis. The largest amount was 
found in a case of premature detachment of the 
placenta. In a case of infectious psychosis during 
the puerperium no histamine was found in the blood, 
but in the toxic psychoses following eclampsia con- 
siderable amounts were found. In hyperemesis dur- 
ing pregnancy there were small amounts of histamine 
in the blood because of disturbed metabolism and 
interference with intestinal absorption. In severe 
icterus with acute yellow atrophy of the liver the 
amounts were higher. There was decrease and final 
disappearance of the histamine as the clinical condi- 
tion improved. 

The source of the histamine in these conditions 
seems to be the injured kidney. Some of the phe- 
nomena of the toxicoses are probably the result 
rather than the cause of histaminemia. A further 
study is being made of this complex mechanism of 
action. Auprey G. Morcan, M.D. 


Stone, M. L.: Bacteriological Characteristics of 
Anaerobic Streptococci Recovered from Post- 
Partum Patients. Am. J. Obst. & Gynec., 1941, 
42: 68. 


On the whole, the investigation of anaerobic 
streptococci from the viewpoint that a uniform 
group of potential pathogens exists in a larger group 
of strict saprophytes has been disappointing. This 
being the case, it was decided to investigate the pos- 
sibility that any of the indigenous strains might in- 
cite disease under specific conditions. Attempts to 
produce infection in guinea pigs, mice, rats, rabbits, 
and monkeys by a variety of routes of inoculation 
likewise met with failure. The addition of mucin, 
reducing substances, and foreign tissue to cultures 
of the organisms prior to inoculation into animals 
had no apparent effect. 

It thus seemed probable, or at least possible, that 
some serum factor, lethal for the organisms, was 
present in the common laboratory animals and per- 
haps in the majority of human beings. It seems 
fairly certain that phagocytosis alone does not play 
a major role as the serum of normal persons is able to 
activate white cells to phagocytize the organisms to 
an extent neither greater nor less than the serum 
from persons suffering from severe anaerobic strep- 


tococcal septicemia. One should expect, if lack of 
phagocytic power alone determined susceptibility, 
that serum from a patient in the early stages of such 
an infection would show a reduced activating power, 
which theoretically at least would increase when and 
if recovery ensued. This has not been found to be 
the case. 

The question as to whether or not a bactericidal 
factor for the anaerobic streptococcus is present in 
the sera of human beings or animals is another one 
which has not been fully answered. It is interesting 
to note that recovery from anaerobic streptococcal 
septicemia does not result in the presence of demon- 
strable antibodies in the patient’s serum. 

The mechanism of infection with the anaerobic 
streptococcus depends more upon individual patient 
susceptibility than upon a specific group or type of 
virulent organism, and recovery proceeds in a man- 
ner not completely understood at the present time. 

Epwarp L. Cornett, M.D. 


Thornton, W. N., Jr., and Williams, T. J.: Sterili- 
zation in the Puerperium. Am. J. Obst. & Gynec., 
1941, 42: 54. 

This is a report of 309 cases of sterilization at 
varying intervals from the first to the twenty-first 
post-partum day. 

Spinal anesthesia was used in 297, general anes- 
thesia in 9, and local anesthesia in 3 cases. The 
sterilization was done by the Pomeroy technique in 
219 cases, by segmental resection with heavy silk 
ligatures in 86, by the Madlener method in 3, and 
by cornual excision in 1 case. The appendix was re- 
moved at the time of sterilization in 178 of the 
patients, without any appreciable effect on the con- 
valescence or on the incidence of morbidity. Sixty- 
six, or 21 per cent of the patients, had morbidity on 
the basis of the standard of morbidity determined 
by the American Committee on Maternal Welfare. 
Only 12 of these had postoperative complications 
requiring prolongation of the hospital stay. There 
was 1 death, that of a patient with hypertension and 
diabetes who developed pyelitis and pneumonia and 
died on the fifth postoperative day in acidosis. The 
time post-partum at which the operation was per- 
formed seemed to show no definite statistical rela- 
tionship to the incidence of morbidity or postopera- 
tive complications. 

A yearly analysis of the cases is presented which 
shows a progressive decrease in the post-partum 
interval before operation and in the total period of 
hospitalization with each year. During the year 
1940, sterilizations were done mostly on the third 
day, and the patients were discharged from the 
hospital on the average on the eighth post-partum 
day. During 1940 the incidence of morbidity was 
only 5 per cent, and in 38 consecutive cases during 
that year in which the abdominal incision was closed 
with black silk, there were no instances of morbidity 
or complications. 

Two hundred and twenty-six, or 73 per cent, of 
these 309 patients have been followed up either by 
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examination or letter, and they have had no sub- 
sequent pregnancies. Epwarp L, Cornett, M.D. 


MISCELLANEOUS 


Barcroft, Sir J.: Four Phases of Birth. The Change 
in Atmosphere, Transfer of Blood from the Pla- 
centa at Birth, Alterations in the Thoracic Cir- 
culation, and the First Breath. Lancet, 1941, 
241: gr. 

Birth might be described as a change in the atmos- 
phere in which the fetus lives: the external atmos- 
phere, that with which its skin is in contact, and the 
internal atmosphere, which is essentially that to 
which its brain is subjected. 

During the latter half of the period of gestation in 
the sheep the quantity of fetal blood in the placenta 
remains relatively constant, while that in the fetus 
increases with the growth of the placenta as much 
as 6 to 8 times. The growing needs of the fetus are 
met by an increased rapidity of blood flow in the 
placenta and by increasing quantities of hemoglobin 
in the blood. 

A considerable volume of fetal blood circulating in 
the placenta is transferred to the fetus at birth. 
The excess of corpuscles is broken down and the 
iron is stored. 

There is evidence of the functional closing of the 
foramen ovale and the ductus arteriosis within a few 
minutes of birth. 

The essential neuromuscular mechanism for draw- 
ing the first breath is laid down between the thirty- 
fourth and the fiftieth day of gestation, and asphyxia, 
far from stimulating the early spasmodic rhythms of 
the respiratory type, actually depresses them. At 
this stage exposure or asphyxia excite no activity in 
the embryo. By the sixtieth day of gestation higher 
levels of the brain have developed sufiiciently to 
inhibit the lower centers, so that the sixty-day fetus 
appears much more inert than the active fifty-day 
fetus. Asphyxia depresses the higher centers and 
liberates the lower centers, and thus converts the 


inert sixty-day fetus functionally to the active fifty-- 


day fetus. Exposure has the same effect. 


At birth the lamb experiences both partial asphyxia 
(because of suspension of the placental circulation) 
and exposure. It responds with respiratory movement 
which developed some one hundred days before. 
Sensory impulses from the skin heighten the tendency 
toward respiration. Cuar.es Baron, M.D. 


Mankin, Z. W.: The Effect of Pregnancy and Lac- 
tation on the Growth of Malignant Tumors 
(Die Wirkung der Schwangerschaft und der Nach- 
geburtsperiode auf das Wachstum _boesartiger 
Geschwuelste). Arch. f. klin. Chir., 1940, 199: 337. 


The author reports his clinical observations of 22 
cases of carcinoma of the breast, 3 treated before 
interruption of pregnancy, and 19 treated thereafter. 
His findings showed “‘convincingly” that pregnancy 
does not accelerate the growth of the tumors, but 
that birth, abortion, and the puerperal period do. 
The author observed cases in which small tumors 
showed no change during the entire pregnancy, but 
immediately post partum they began to grow vigor- 
ously and to metastasize. Twenty-two cases of 
adenocarcinoma of the uterus and pregnancy were 
treated. He found that the less emphasis placed 
upon the pregnancy the better the results. 

A comprehensive study of the literature and the 
course of his own cases (6) led the author to the 
view that pregnancy does not stimulate carcinomas 
of the gastro-intestinal tract but arrests them, while 
the postnatal period, on the other hand, exercises 
an unfavorable influence. He took the same view- 
point in regard to other malignant tumors which he 
treated: malignant tumors of the lymph nodes, 
bones, abdominal wall, vulva, ovaries, and salivary 
glands—altogether, 22 cases. He urged, therefore, 
that in such cases the pregnancy not be interrupted, 
so that the puerperal period, which is the most dan- 
gerous, is delayed while treatment is given. 

Very detailed descriptions of experimental animal 
studies on the influence of pregnancy on tumors are 
given. The author takes the view that the follicular 
hormone favors the growth of malignant tumors, an 
effect that is counteracted by the corpus-luteum 
hormone. (BUETTNER). MartANn Barnes, M.D. 
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ADRENAL, KIDNEY, AND URETER 


Everett, H. S.: Urology in the Female. Am.J.Surg., 
1941, §2: 521. 

A brief history of the development of the cysto- 
scope is reviewed from Hunner’s chapter on “Dis- 
eases of the Bladder and Urethra” in Gynecology and 
Abdominal Surgery by Kelly and Noble. Howard 
Kelly, in 1888, is accredited with first calling to the 
attention of the profession the importance of bladder 
and kidney pathology in the practice of gynecology 
and the value of ureteral palpation per vagina in 
suspected complicated urinary pathology. 

The Kelly tube method of bladder and urethral 
examination was introduced in 1893 at Johns Hop- 
kins and carried on by Hunner. Hunner is quoted, 
“the two systems of organs are so closely related 
anatomically and pathologically that it is impossible 
to examine and treat one without thorough knowl- 
edge of the other.”’ A brief résumé of the female pel- 
vic anatomy including the lower ureters, bladder, 
and urethra is carefully illustrated with charts and 
drawings. The close relationship between the ure- 
thral and vaginal structures is well illustrated. 

Many contributions relative to the female urethra 
are reviewed. The confused and divergent opinions of 
these are evident. Some investigators believe that 
definite periurethral and para-urethral glands exist 
while others maintain there are only crypts, mucous 
membrane recesses, or inversions of epithelial nests. 
Cabot and Shoemaker have said that glands in this 
region are not worthy of the name nor are they cap- 
able of being clinically significant. The author’s man- 
uscript is based on a review and analysis of the liter- 
ature and his own personal experience. 

Except for small meat uses, anomalies of the female 
urethra are rare. Acute urethritis is frequently due 
to the gonococcus. Occasionally the non-specific 
coccus or the colon group of bacilli is responsible. 
Trauma of childbirth, coitus, masturbation, and 
chemicals may well predispose to acute non-specific 
urethritis. Spence found it frequently in children. 
Hunner is quoted, “One learns from experience to 
suspect distant focal infection as the etiological fac- 
tor in any urinary tract infection when symptoms 
appear only periodically.”” In acute gonorrhea no 
ditticulty is experienced in finding the gonococci in 
cervical smears. Acute infections respond favorably 
to oral sulfonamide therapy and symptomatic hygi- 
enic measures. A cure may be anticipated in seven 
days, but the drug is given two weeks longer. 

Chronic urethritis is regarded as a sequela of acute 
gonorrheal urethritis. Fewer sequel are anticipated 
following sulfonamide treatments. The symptoms 
of chronic gonorrheal urethritis are: frequency, ur- 
gency, and burning on urination. Pain may be lo- 
cated in the suprapubic area, the vagina, or along 
the course of the ureters. These symptoms may be 
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responsible for mistaken diagnoses and unnecessary 
operations. Examination usually reveals a tender © 
thickened urethra. In gonorrhea the Bartholin or 
Skene’s glands or the cervix may be involved. Fol- 
lowing dilatation with a Hegar dilator, the Kelly 
cystoscope will demonstrate the changes in the ure- 
thral mucosa as polypi, cysts, or granulations. 
Granulations appear rough and bleed easily on in- 
strumentation. 

The treatment of chronic gonorrheal urethritis 
consists in treatment of the associated lesions and 
the administration of sulfonamide by mouth. The 
chronic cervicitis should be cauterized. Bartholin’s 
glands should be removed. Skene’s glands should be 
destroyed. After eradication of these foci of infec- 
tion, the urethra should be dilated. Dilatations 
should be followed by thorough urethral swabbing 
with from 3 to 10 per cent silver nitrate. By this 
means gonorrhea may be cleared in two or three 
weeks. If the response to this therapy is unfavorable, 
the infection is non-specific in origin. Treatment of 
non-specific chronic urethritis may prove more diffi- 
cult. While dilatations and silver nitrate swabbings 
give temporary relief, the symptoms tend to recur. 
Polyps and cysts are treated with stronger silver so- 
lutions, but diathermy fulguration is more effective. 
Distant foci of infection must be excluded. Many of 
these cases require complete urological study. At- 
tention is called to a small group of patients who 
have severe bladder symptoms during the meno- 
pause with mild urethritis findings. Local treat- 
ments in this group are usually ineffective. Vaginal 
suppositories of amniotin (2,000 international units) 
every night will give relief in from seven to ten days. 
Treatments should be resumed after a six-week to 
eight-week interval to obtain permanent relief. 

Diffuse urethral narrowing and infiltrations are 
frequently noted in chronic female urethritis. Small 
calibered urethral strictures as seen in the male are 
uncommon. They may be detected with olive 
bougies or by the passage of a sound. These lesions 
are treated by repeated urethral dilatations and 
meatotomy when indicated. Only 1 case of contrac- 
ture of the vesical neck has been seen on the author’s 
service. Total incontinence followed transurethral 
resection in this instance. The good results following 
transurethral resection reported by Caulk, Thomp- 
son, Nesbit, and others are reviewed. In spite of 
these excellent case reports the writer strongly ad- 
vises against surgery unless all other methods of 
treatment fail. 

Periurethral abscesses occur infrequently. They 
are usually noted in the urethrovaginal wall. They 
are treated by incision and drainage. Periurethral 
infections, trauma, or ruptured cysts may predispose 
to urethral diverticula. The last are usually asso- 
ciated with pain in the urethra or vagina and urinary 
infection. They may be palpated per vagina. Crepi- 
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tation may be noted when the diverticula contain 
calculi. The opening may be demonstrated by a Kelly 
speculum. Opaque solutions can be injected for x- 
ray films but are not essential for diagnosis. Diverti- 
cula should be treated by excision. 

Tumors, except caruncle, occur rarely in the fe- 
male urethra. Carcinoma involving the urethra is 
frequently seen late when cure is difficult. Suspi- 
cious lesions should be studied with microscopic sec- 
tions. The method of treatment rests with each indi- 
vidual case. Methods employed are partial or com- 
plete excision, or radium or deep x-ray therapy. 
Irradiation is preferable to mutilating surgery and 
incontinence. Transplantation of the ureters may 
be indicated. Pathologically caruncles are angiomas 
and, because of crypts formed by epithelial inclu- 
sions, may resemble carcinoma. Sometimes the 
structure simulates papillary projections. The treat- 
ment of choice is excision with thorough fulguration 
of the base. The end-result should lack excessive 
scarring and stricture formation. Prolapse of the 
urethra may be treated by resection similar to the 
Whitehead operation for hemorrhoids or the four- 
point fulguration of Livermore. 

The cases with incontinence of urine are divided 
into three large groups: (1) the congenital; (2) those 
with anatomical defects due to trauma and disease; 
and (3) cases with lesions of the central nervous sys- 
tem. Review of the entire problem suggests that in- 
continence to a variable degree is common. An 
accurate diagnosis must be established before suc- 
cessful treatment can be undertaken. The numerous 
remedial procedures applicable to each lesion are 
discussed. Indicated surgical operations are ex- 
plained with drawings, many of which are taken 
from Kelly and Burnam’s, Diseases of the Kidney, 
Ureters and Bladder, New York 1922 edition. The 
formation of urinary fistulas incidental to and follow- 
ing gynecological operations and their correction are 
thoroughly reviewed. The general plan for the cor- 
rection of urinary incontinence or fistulas is outlined 
as follows: (1) careful pre-operative study; (2) ade- 
quate instrumentation and surgical exposure; (3) 
skillfully planned technique; and (4) meticulous 
postoperative care. The use of the urethral catheter 
in many instances of repair is recommended. Occa- 
sionally vaginal cystotomy may be substituted. 

The indications for and the pitfalls of transplanta- 
tion of the ureters are touched upon. Coffey’s oper- 
ations, according to the author, are as a rule followed 
by pyelitis, pyelonephritis, and stenosis of the trans- 
plant. For a complete review of the subject the 
reader is referred to the article of Hunner and Mas- 
sey written in 1930. The recent masterly review of 
Hinman and Weyerbacher is noticeably omitted. 
The recent experimental two-stage intact ureter 
transplantation of Jewett is recommended as the 
operation of choice. 

Retention of urine in the female is uncommon ex- 
cept following surgery. Tight urethral strictures and 
contracture of the vesical neck are rare in the 
author’s experience. Cystoceles are frequently 
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found to contain residual urine because the bladder 
is unable to expel the urine from the dependent sac. 
Forty-three per cent of cystoceles show urinary in- 
fection due to residual urine. An attempt should be 
made to clear the infection before surgical correction 
of the cystocele is undertaken. A pessary may help 
to correct the deformity and aid in pre-operative 
drainage. Postoperative urinary retention following 
gynecological surgery is given as 51 percent. Except 
in vaginal plastic cases, the incidence of post- 
operative retention has been reduced to about 6 per 
cent merely by instilling 1 oz. of 0.5 per cent aqueous 
mercurochrome solution into the bladder immedi- 
ately following the operation and administering by 
rectum 1,000 c.cm. of 2 per cent sodium bicarbonate 
containing 2 oz. of mineral oil. The routine use of a 
postoperative inlying catheter is questioned. The 
author favors intermittent catheterization whenever 
sensation of bladder fullness occurs. Each catheteri- 
zation is followed by an instillation of 30 c.cm. of 4 
per cent aqueous mercurochrome solution or 1:1000 
silver-nitrate solution. Oral chemotherapy is helpful 
particularly when an inlying catheter is used. The 
oral administration of mecholyl bromide may aid in 
the reduction of residual urine. 

Bladder infections or cystitis appear to be more 
common in the female. The short female urethra in 
a contaminated field with a less efficient sphincter 
predisposes to bladder infections. Cystitis may indi- 
cate serious lesions or associated pelvic pathology. 
Acute simple cystitis peculiar to the female is usually 
of short duration and amenable to simple therapy. 
Acute cases should not be instrumented. Oral 
chemotherapy will affect a cure in a few days in most 
instances. Associated lesions will predispose to re- 
currences and should be looked for. Chronic cystitis 
may be associated with a contracted urethra, 
chronic trigonitis, and even renal infection. These 
cases should be studied completely. The treatment 
consists of removing the associated pathology, local 
treatments, oral chemotherapy, and ureteral dilata- 
tions. 

Hunner first described the pathology and treat- 
ment of interstitial cystitis in 1914. This affliction is 
four times more common in women than in men. 
Hunner believes these ulcers are secondary to distant 
foci of infection and are frequently associated with 
ureteral strictures (50 per cent). Hunner’s original 
description of the pathology is reprinted. The treat- 
ment of interstitial cystitis includes: (1) improve- 
ment of the general health; (2) removal of the foci of 
infection; (3) ureteral dilatation; and (4) treatment 
of the ulcers. Fulguration is preferred. Recurrences 
of the lesion are the rule. Segmental bladder resec- 
tion was followed by recurrence in 42 per cent of the 
cases. 

Primary bladder tumors are not considered in this 
treatise. Extravesical benign tumors frequently 
cause vesical symptoms. Invasion of the bladder or 
its fixation by adjacent malignancies is discussed 
more in detail. Pre-operative and postoperative 
bladder studies are essential and they may well serve 
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as an index to the efficacy of the treatments. The 
interpretation of bladder distortion and edema 
should be made with caution. Edema may. be due to 
an adjacent inflammatory process as well as adjacent 
malignancy. Invasion of the bladder places pelvic 
malignancies in Grade IV and noticeably augments 
the unfavorable prognosis. 

Fifty-five per cent of the author’s irradiated cases 
have developed some type of bladder symptoms. 
The unfavorable side effects, such as urinary fistulas, 
non-specific reactions, and postradiation fibrosis in- 
terfering with normal renal drainage are aptly noted 
and discussed. The three distinct postradiation 
vesical changes of Dean are mentioned: (1) primary 
erythema within twenty-four hours; (2) secondary 
erythema occurring about four weeks after irradia- 
tion and due to vasodilatation; and (3) a tertiary 
reaction consisting of obliterative endarteritis with 
sloughing and ulceration. This reaction is distin- 
guished from malignancy with certainty only by 
biopsy. The average case manifests itself about two 
and one-half years after irradiation therapy. 

Ureteral strictures are discussed at length. Kelly, 
in 1902, emphasized the importance of ureteral stric- 
ture as a cause of pyonephrosis, hydronephrosis and 
other renal lesions. ‘In spite of the principle enunci- 
ated by Kelly, urologists continue to believe that 
ureteral stricture is a rare lesion and usually of con- 
genital origin.” The author quotes Hunner’s argu- 
ments and contributions since 1915, and believes 
that his principles ‘have served to clearly demon- 
strate the large element of truth in them and con- 
vinced all but the most reactionary skeptics.”” Hun- 
ner believes that at least 5 per cent of the population 
at some time suffers from the effects of ureteral stric- 
tures. The author believes that the majority of ure- 
teral strictures are acquired as the result of distant 
foci of infection. It is added, however, that such 
lesions may be caused by many other factors. While 
strictures are responsible for hydronephrosis, pye- 
lonephritis, pyelitis, calculi, essential hematuria, and 
possibly renal tuberculosis, there is a large group in 
which the secondary effects do not occur; however, 
the strictures may be readily demonstrated by 
means of the Kelly cystoscope and the passage of 
catheters and wax bulbs. The symptoms of ureteral 
stricture are given as: (1) urinary (frequency, urgen- 
cy, dysuria, incontinence, and enuresis); (2) genital 
(dysmenorrhea, dyspareunia, pelvic pressure, and 
ovarian neuralgia); (3) alimentary (anorexia, flatu- 
lence, painful defecation, and rectal pressure); and 
(4) general (abdominal pain, backache, pain in legs, 
low-grade toxemia, headaches, and low-grade fever). 
The diagnosis is made from a careful history, symp- 
toms, physical examination, cystoscopy, and the 
passage of catheters and bulbs. ‘‘Any symptoms 
listed above should suggest a search for a stricture 
unless some other obvious cause is discovered.”’ The 
difficulty encountered with a ureteral catheter does 
not always signify a stricture, but a withdrawal 
“hang” of the bulb practically always does. Early 
cases may not show pyelographic changes, but pyelo- 


ureterograms after withdrawal of the catheter usu- 
ally show a filling defect at the stricture. 

The treatment recommended is periodic ureteral 
dilatation, improvement of the general health, and 
when the urine culture remains positive, oral chemo- 
therapy is given to sterilize the urine. Some mention 
is made of the benefit which may be derived from 
ureteral dilatations in cases of renal insufficiency 
with pyelonephritis and stasis, early renal tubercu- 
losis, and essential hematuria. In functional neuro- 
sis, if one series of ureteral dilatations does not re- 
lieve the symptoms, psychiatric consultation and 
therapy is advised. 

The reported incidence of pyelitis of pregnancy 
varies from 0.5 to 7 per cent. The contributing fac- 
tors are: (1) intestinal stasis; (2) previous inflamma- 
tion of the urinary tract or lesions of the urinary 
tract which may intensify or increase the stasis dur- 
ing pregnancy (particularly ureteral strictures); 
(3) post-partum infections incidental to trauma or 
repeated catheterization. A patient with a history 
of previous urinary-tract infection should receive 
special attention during the gestation period. Re- 
peated cultures of the urine are helpful. The symp- 
toms, and physical and urinary findings in these 
cases are clearly presented. The treatment consists 
of intermittent oral administration of the sulfona- 
mides until the urine becomes sterile. In cases of 
ureteral blockage a ureteral inlying catheter is placed - 
for from two to four days. If the acute infection fails 
to respond and increasing nitrogenous blood reten- 
tion is evident, the uterus should be emptied. 

This manuscript primarily represents a review and 
the opinions of urologically minded gynecologists for 
the past fifty years, and the opinion of the author 
based on his experience. The close relationship be- 
tween the genital and urinary tract in the female is 
forcibly brought to the reader’s attention. The com- 
mon bladder and urethral lesions found in everyday 
gynecological practice are well presented and illus- 
trated. The high incidence and importance of ure- 
teral strictures seem unusual in the face of the low 
reported incidence in well studied autopsy series. 
The expression of preference and superiority for 
obsolete urological equipment is perhaps based more 
on sentimentality rather than modern practicability. 
This treatise may well serve as a reference on female 
urological problems. LEANDER W. Ripa, M.D. 


Dourmashkin, R. L., and Solomon, A. A.: Renal 
Pain; Symptom in Acute Cystitis. J. U’rol., 
1941, 46: 28. 

In a series of 160 cases of acute cystitis which 
came under the observation of the authors, 24 per 
cent of the patients presented the symptom of pain 
in the kidney region. In the majority of the cases, 
the onset of renal pain was preceded by a history of 
bladder distress symptoms and the temperature re- 
mained normal in nearly 80 per cent. Careful uro- 
logical examination excluded all causes for renal pain 
such as pyelocystitis, calculi, nephroptosis, ureteral 
kinks, and aberrant vessel hydronephrosis. 
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From a review of the cases and the acute inflam- 
matory reaction in the bladder it was concluded that 
the renal pain resulted from an inflammatory occlu- 
sion of the lower end of the ureter which resulted in 
an intermittent or constant retention of urine in the 
ureteropelvic tract such as is found in any other 
type of ureteral obstruction. D. E. Murray, M.D. 


Bugbee, H. G.: Exploration of Certain Renal Tu- 
mors. J. Urol., 1941, 46: 1. 


The pathology of renal tumors which has been the 
subject of so much controversy is, in the opinion of 
the author, of secondary importance to the prime 
consideration of early diagnosis and nephrectomy. 
Because of the difficulty in making an early diag- 
nosis, any suspicion of the possible presence of a renal 
tumor should not be disregarded until all doubt has 
been dismissed or the question of an exploration of 
the kidney has been considered. Painless hematuria 
is probably the most important early symptom of 
renal tumor, but if one waits for a clear-cut picture 
in which the diagnosis of renal tumor is certain, 
nephrectomy may prove to be only a palliative 
measure. D. E. Murray, M.D. 


BLADDER, URETHRA, AND PENIS 


Paterson, R.: Cancer of the Bladder. Brit. J. Radiol., 
1Q4I, 14: 219. 

Classification of bladder cancer from a radio- 
therapeutic point of view is best based on the macro- 
scopic findings; three groups have been established: 
namely, benign papilloma, non-infiltrating cancer, 
and infiltrating cancer. The pathological and clinical 
features of each are outlined. 

Radiological diagnosis is usually based on con- 
trast cystography, but a novel method called ‘relief 
pneumocystography”’ is described; this method 
seems to give considerable promise. 

In regard to treatment it is argued that good 
radiotherapy is to be preferred to surgery in all 
cases, even early cases, as a first treatment. The fac- 
tors governing the choice between radium and 
x-ray therapy are listed. Radium implantation 


with needles and radon seeds is described in detail, 
cystoscopic seed implantation being condemned. 
X-ray therapy to be curative requires the use of high 
dosage, small fields, and special methods of beam 
direction. The possible value of single exposure 
treatment by contact therapy (Chaoul) is given con- 
sideration. 

Statistics of the results in cases treated at the 
Manchester Radium Institute are given. 

Joun A. Lorr, M.D. 


MISCELLANEOUS 


Quintela, F.; Intersexuality (Consideracgées sobre a 
intersexualidade). Rev. méd. municipal, Rio de Janeiro, 
1941, 1: 783. 

The author discusses the difference between het- 
erosexuality and intersexuality. In the latter condi- 
tion the individual begins its development as male or 
female but at a certain point in development, known 
as the inversion point, a change of direction takes 
place and development in the direction of the oppo- 
site sex occurs. In the human race intersexuality is 
always of the female type, that is, the individual 
begins as a female and later develops male charac- 
teristics. 

The factor in the human chromosome that deter- 
mines male character is called M and that for female 
character is F. To obtain a male individual there 
must be two Ms in the hereditary formula. FM rep- 
resents female sexual heredity and MFM male he- 
redity. In order to produce a normal male or female 
individual, one of these factors must predominate 
over the other, even if only to a slight degree. If the 
relationship is broken and a change in direction takes 
place intersexuality develops. 

An individual of the intersexual type forty years 
of age is described. This person lived as a woman 
conjugally with a man but there were decidedly male 
sexual characteristics as shown by photographs. She 
took no pleasure in the relationship with her partner 
but had a decided preference for relations with 
females. The internal genitalia were female. 

AupreEY G. Morcan, M.D. 
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SURGERY OF THE BONES, JOINTS, MUSCLES, TENDONS 


CONDITIONS OF THE BONES, JOINTS, 
MUSCLES, TENDONS, ETC. 


Rosencrantz, E., Piscitelli, A., and Bost, F. C.: An 
Analytical Study of Bone and Joint Lesions in 
Relation to Chronic Pulmonary Tuberculosis. 
J. Bone & Joint Surg., 1941, 23: 628. 


It is generally accepted that tuberculous bone and 
joint infection is usually secondary to some primary 
tuberculous focus. The treatment of joint disease 
cannot be considered independently of the treatment 
of the general infection. 

In the cases described by the authors the diagnosis 
was usually made upon clinical, roentgenographic, 
and laboratory findings. Whenever possible, how- 
ever, the diagnosis was substantiated by bacterio- 
logical examination and guinea-pig inoculation, and 
at autopsy. 

The treatment used placed primary emphasis 
upon the systemic tuberculous infection, and sec- 
ondarily concerned itself with the specific focal dis- 
ease. Surgical procedures were employed only after 
long periods of conservative treatment. During this 
time, the usual orthopedic measures were used. 
Eighty-five of 203 lesions (41 per cent) were treated 
surgically. 

There were 4,252 patients admitted to the service. 
Among these there were 160 (3:76 per cent) who had 
bone and joint disease, and many of these had mul- 
tiple lesions, which brought the number of lesions 
up to 203. This study is based on the number of 
lesions. One hundred and sixty-four (81 per cent) 
of these lesions occurred in patients under the age 
of forty years. 

Among a group of 42 patients in whom there was 
no clinical evidence of pulmonary disease there were 
34 who had other manifestations of tuberculosis in 
45 lesions. Only 8 patients had no other focus of 
disease. The bone and joint complications were 
found to be greatest in patients with far advanced 
pulmonary disease. The end-results show that only 
35 (17 per cent) of the total number of lesions are 
recorded as healed. Forty-two (21 per cent) were 
improved, 26 (13 per cent) were unimproved, and 
100 (49 per cent) terminated fatally. 

Among the survivors, 29 of the lesions were in the 
non-pulmonary group while 35, 15, and 24 were in 
the pulmonary group with minimal, moderately ad- 
vanced, and far advanced pulmonary disease, re- 
spectively. 

In the yellow, mixed, and black races 49 lesions 
occurred with a mortality of 70 per cent (based on 
the number of lesions). In the white race, the mor- 
tality for 154 lesions was, by contrast, only 43 per 
cent. 

The stage of the pulmonary disease had a very 
definite bearing on the outcome: 22 per cent of the 
lesions associated with minimal, 46 per cent associ- 
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ated with moderately advanced, and 69 per cent 
associated with advanced disease terminated fatally. 

Among the 160 patients, 34 had multiple bone and 
joint involvement and presented 77 lesions. Of these 
34 patients, 17 (50 per cent) died, and the lesions in 
8 (23.5 per cent) were unimproved; in 4 (11.8 per 
cent) the lesions were improved; and in 5 (14.7 per 
cent) the lesions healed. Seventy-nine per cent of 
the patients with positive sputum either died or 
failed to show improvement. Ninety-two patients 
had sinuses, and of these 50 (54 per cent) died. 

Of the 118 lesions treated by rest and immobiliza- 
tion 63 (53 per cent) terminated fatally; of the 85 
lesions treated surgically, 38 (44 per cent) terminated 
fatally. Of the group treated by rest and immobiliza- 
tion, 16 per cent were cured and of the surgically 
treated group, 16 (19 per cent) were cured. 

RICHARD J. BENNETT, Jr., M.D. 


Meyerding, H. W., and Valls, J. E.: Primary Malig- 
nant Tumors of Bone. J. Am. M. Ass., 1941, 117: 
237- 

Of the total number of primary malignant tumors 
of bone encountered at the Mayo Clinic from 1909 
through 1934, 216 (50.9 per cent) were osteogenic 
sarcomas, 114 (26.9 per cent) were Ewing sarcomas, 
38 (9 per cent) were fibrosarcomas, 41 (9.7 per cent) 
were multiple myelomas, and 7 (1.6 per cent) were 
giant-cell sarcomas (malignant); there then remained 
8 (1.9 per cent) concerning which a non-surgical 
diagnosis of sarcoma was made. More than two- 
thirds of the patients, 291 (68.6 per cent), were 
males and 133 (31.4 per cent) were females. 

The femur, which was the bone most commonly 
affected, was the site of the tumor in 124 cases (29.3 
per cent); next in order was the tibia, represented by 
60 cases (14.2 per cent). Of the total of 424 tumors, 
266 (62.8 per cent) were in the extremities. 

In the 40 cases in which there were pathological 
fractures, the bones most commonly attacked were 
the femur and humerus; each was the site of the 
tumor in 13 cases (32.5 per cent). The highest per- 
centage of pathological fractures occurred in asso- 
ciation with multiple myelomas (19.5 per cent). In 
association with Ewing’s sarcoma the incidence of 
pathological fracture was 15.8 per cent, with osteo- 
genic sarcoma 5.5 per cent, and with fibrosarcoma 
5-3 per cent. Pathological fractures were not en- 
countered in association with giant-cell sarcoma 
(malignant) or in those cases in which a non-surgical 
diagnosis of sarcoma was made. The tendency of 
multiple myeloma and Ewing’s sarcoma to appear 
in the shafts of long bones and the osteolytic char- 
acteristic of these tumors, as shown by the decrease 
in strength of the bone, probably account for the 
occurrence of pathological fracture. Osteogenic sar- 
comas frequently appear in the ends of the bones, 
and this, together with the increased formation of 
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bone that accompanies development of the tumor, 
renders the bone unlikely to fracture. The treatment 
of pathological fracture, unless amputation is per- 
formed, is fixation and irradiation. 

The type of treatment employed in the 424 cases 
can be roughly given as follows: in slightly more than 
a third of the cases amputation was performed; in 
about a fifth, excision; after these radical surgical 
procedures, irradiation, together with or without 
the administration of Coley’s toxins, was carried out. 
In a fourth of the cases biopsy and irradiation were 
employed; in the majority of the remainder of the 
cases treatment was by irradiation only. 


SURGERY OF THE BONES, JOINTS, 
MUSCLES, TENDONS, ETC. 


Penberthy, G. C., and Weller, C. N.: Chemo- 
therapy As an Aid in the Management of Acute 
Osteomyelitis. Ann. Surg., 1941, 114: 129. 


The author emphasizes that osteomyelitis is one of 
the serious diseases of childhood, particularly in ref- 
erence to mortality, prolonged convalescence, and 
residual crippling. 

A series of 19 cases, studied over a period of 
twenty-two months and in which chemotherapy was 
used as part of the treatment, is the basis for this 
report. 

The primary source of infections listed in the se- 
ries was found to be principally the upper respira- 
tory tract with the exception of 2 cases, one of these 
having a history of skin lesions, and the other of 
acute otitis media. Cultures of the exudate from the 
local lesions gave growths of the staphylococcus 
aureus in all cases except 5, 4 of which showed the 
streptococcus hemolyticus; 1 had no culture record. 

The history of a sick child with osteomyelitis often 
reveals the fact that there has been a preceding in- 
fection or debilitating disease. Faulty habits of eat- 
ing predispose to malnutrition. The incidence of 
osteomyelitis during late years appears to be lower. 
This may be the result of an improved nutritional 
state among children of parents in the low financial 
brackets. The disease is most frequently seen among 
the poorer classes of city children, although it is also 
found in children living in the rural communities. A 
properly balanced diet with correct vitamin content 
is important and apparently has aided in lowering 
the incidence of the disease. Nelson believes that 
normal bone is never infected and that a mineral im- 
balance probably precedes a bone disease. The pub- 
lic school system in Detroit has made it possible for 
children showing clinical evidence of malnutrition to 
receive supplementary feeding while at school. Pos- 
sibly this is a factor in reducing the incidence of the 
disease in the Detroit area. 

In this study, trauma has been found to be a pos- 
sible factor in about 40 per cent of the cases and 
bears some relation to the initial area of bone in- 
volvement. 

The results following the use of sulfathiazole have 
not indicated that this preparation is more effective 


than sulfapyridine in the treatment of staphylo- 
coccal bone infections and the associated septice- 
mia. Sulfathiazole was better tolerated by some pa- 
tients, and for this reason it has been substituted in 
practically all the cases of this type since this thera- 
peutic agent has been available. Practically all of 
the patients have tolerated sulfathiazole well and 
only in a few instances have gastric disturbances of 
any severity occurred. Dermatitis has been ob- 
served occasionally but it has not been severe enough 
to necessitate discontinuance of the therapy. With 
the exception of an occasional mild hematuria, dis- 
turbances in renal function thus far have not been 
apparent. Acetylsulfathiazole crystals have been ob- 
served in the urine of a number of patients under 
treatment but have not given rise to symptoms. 
Cyanosis has seldom occurred and temperature reac- 
tions have not been considered a result of the admin- 
istration of the drug. 

Blood determination of hemoglobin, methemoglo- 
bin, and sulfhemoglobin has been routinely made 
in conjunction with estimations of the drug in the 
blood. These studies have not indicated serious 
changes even when fairly high blood levels have been 
maintained for a number of days. Oral administra- 
tion of the drug has been possible in nearly all cases. 
In 1 patient, intravenous administration of the so- 
dium salt of sulfathiazole was necessary because of 
continued vomiting after oral ingestion, and the 
drug was well tolerated. The dosage was calculated 
on the basis of the patient’s weight. One and one- 
quarter grains per pound were given over a twenty- 
four-hour period, divided and administered at four- 
hour or five-hour intervals. The authors found that 
this amount was usually effective, and a blood level 
near 4 mgm. per 100 C.cm. was maintained. In cases 
in which the blood level fell below this point the clini- 
cal response was usually satisfactory, and rarely was 
the dosage increased. It has not been found neces- 
sary to give large doses at the onset of the treatment, 
but they are usually well tolerated and may aid in a 
more rapid sterilization of the blood stream by in- 
hibiting the growth of organisms. As the patient’s 
temperature subsided and the general condition im- 
proved, the amount of the drug was gradually 
reduced. Administration of this preparation was 
continued for several days after the temperature 
approached a normal level and clinical improvement 
was apparent. 

According to a number of published reports the 
local use of sulfanilamide in the treatment of com- 
pound fractures has either resulted in a marked de- 
crease in the occurrence of complicating bone infec- 
tions or has aided in combating such infections when 
present, but sufficient time has not elapsed for the 
authors to express an opinion on their local use of 
sulfonamide derivatives. 

The histories indicate that a number of the pa- 
tients were treated before operation by some form of 
chemotherapy. The clinical picture of sepsis compli- 
cating osteomyelitis may be masked by previous 
chemotherapy, but local pain and tenderness per- 
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sist. The early administration of sulfapyridine or 
sulfathiazole apparently controls the bacteriemia and 
no doubt plays a prominent role in the prevention of 
secondary metastatic foci in other bones. In this 
series, treated by chemotherapy, none of the patients 
developed evidence of other bone involvement. It 
will also be noted that only 2 of the cases showed evi- 
dence of later sequestration. 

It is interesting to note that Brown, in 19309, re- 
ported the mortality of 160 cases of acute osteomye- 
litis, studied in 7 hospitals, and found a 11.1 per cent 
mortality when surgery was delayed. Practically all 
of the cases in the authors’ series faJl in the group 
classified as having had delayed operation. Brown 
further reports that operations performed when a 
blood-stream infection was present resulted in « 
52.6 per cent mortality. He also found that 21.9 per 
cent of the patients having delayed operation showed 
secondary bone infection. It is apparent from the 
authors’ study that chemotherapy combined with 
early surgery, even in the presence of blood-stream 
infection, reduces mortality and lowers the incidence 
of secondary bone involvement. 

The authors conclude that the mortality from sep- 
ticemia associated with bone infections can be con- 
siderably reduced by sulfapyridine or sulfathiazole 
therapy employed in conjunction with relatively 
early and adequate surgical drainage of the local le- 
sion. The use of these drugs aids in limiting the 
amount of bone destruction and deformity; helps, 
apparently, in the prevention of secondary meta- 
static lesions; and favorably influences all types of 
complications in number and severity. Bone regen- 
eration progresses more rapidly when this type of 
therapy is utilized; ultimate healing occurs at an earlier 
date and shortens the convalescent period. 

Dickson in the discussion of this paper stated 
that he was in agreement with immediate drainage 


of an acute osteomyelitic focus, but that he was not 
in agreement with postponement of drainage indefi- 
nitely or treatment of the patient without drainage. 
He has used sulfathiazole exclusively for general 
medication and locally. He says, ‘Instead of pack- 
ing the wound with vaselined gauze after drainage, 
we have placed sulfathiazole crystals in the wound 
and closed it up tight. All have healed by primary 
union—not one has broken down! We have given 
sulfathiazole by mouth, when possible before opera- 
tion, and for as long as 18 days following operation, 
as well as introducing it into the wound. The results 
have been primary healing, and no mortality. If the 
results of the use of chemotherapy continue as prom- 
ising as they are at the present time, I believe that 
we may look upon it as a boon in the treatment of 
this disease.” Rosert P. Montcomery, M.D. 


LeMesurier, A. B.: A Method of Correcting the 
Deformity in Scoliosis Before Performing the 
Fusion Operation. J. Bone & Joint Surg., 1941, 
23: 52%. 

The three main principles that govern the most 
satisfactory method of treatment of scoliosis are: 

1. To determine which is the primary curve 

2. To make this primary curve as straight as 

possible 

3. To stiffen this area by a fusion operation 

It is admitted that the most difficult part of the 
treatment is the correction of the primary curve. In 
most cases the primary curve has become so stiff 
that it cannot be straightened out completely. Fur- 
ther force tends only to increase the more flexible 
secondary curves. The author states that the Risser 
turnbuckle jacket can be made to exert a great deal 
of force but this force is not necessary and is some- 
times dangerous. Pressure sores may result. The 
wedged jacket bends around one point, while the 


Fig. 1. Left, patient suspended in hammock, ready for application of plaster. 
Fig. 2. Application of sponge-rubber padding. 
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Fig. 3. Top, completed jacket from the back. 
Fig. 4. Completed jacket from the front. 


body bends at several levels. The final contour of 
the jacket does not fit the torso. 

To overcome these difficulties and objections, the 
author has devised a new method which he has used 
for two and one-half years in 27 cases. 

The patient is placed on his side in a fish-net ham- 
mock (1 in. mesh), the two ends of which are slung 
up to the ceiling by pulleys with the body bent 
sharply to correct the primary curve. The period 
spent in the hammock is increased daily. When the 
patient is accustomed to the bent position in the 
hammock, with the upper arm and leg suspended, 
and the lower arm extending through a hole in the 
net, a protective covering of % in. porous sponge 
rubber is applied and over it a single spica plaster 
cast is extended from the toes upward to include 
the head. 

Through a window in the back of the cast the 
fusion operation is performed as described by Smith 
Butte, and Ferguson. The author adds some long 
thin sliver grafts from the tibia. 

The original bent jacket is removed three and one- 
half months after the last fusion operation, and then 
a shorter and straighter jacket which permits the 
patient to walk is applied. The spine is protected by 
a support for a long time, sometimes as long as a 
year and one-half. Dantev H. Levintuat, M.D. 
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Koven, B., and Koven, M. T.: Osteomyelitis of the 
Spine Treated with Fusion by Bone Graft. 
Am. J. Surg., 1941, 53: 13. 

Five cases of acute osteomyelitis of the spine, 
treated by fixation by means of a tibial transplant 
are reported. Twelve cases of pyogenic osteomyelitis 
of the spine were treated. There were 3 fatalities in 
the entire series. There were no deaths in the cases 
which were operated upon. Pre existing additional 
infections were present in all cases. 

Just as in osteomyelitis of other bones, pyogenic 


infection of the vertebra‘occurs in two ways, i.e., by — 


direct extension or, more frequently by the hema- | 


togenous route with ensuing thromby-arteritis or 


capillary thrombosis. In contrast to tuberculous 


spondylitis, pyogenic o«t:omyelitis is characterized 


by the presence of reactive new-bone formation in 
spike-like formation, early and rapid involvement of 


the intervertebral disc, and less frequent telescoping — 


of the vertebral bodies. 
In the review of the reported cases one is impressed 
with two outstanding facts. The first is the general 


failure of the physician to make a prompt and early — 
diagnosis. The patients are frequently treated for — 


rheumatism, arthritis, meningitis, pneumonia, ty- — 


phoid, or some other acute febrile condition for weeks 
before the true condition is realized. The primary 


lesion is often overlooked or subordinated to the | 


more extensive secondary purulent infiltrations in — 


the adjacent vital organs or body cavities. 


require evacuation and drainage. 


Despite the application of conservative fixation : 


treatment prior to operation the tendency is progres- 
sion of the destruction rather than spontaneous 
fusion. 


Absence of circumferential cartilage plate and 
lack of a definite subchondral layer of compact bone, — 
as seen in normal joints, explain the rapid extension — 
of the primary pathological processes into the con- — 


tiguous disk and vertebral body. 


The 
second notable fact is the employment of a surgical — 
procedure which does not entirely concur with past — 
and present-day teaching that all suppurative areas 


From the size of the arteries to the vertebral bodies : 
it can be inferred that the volume flow of blood is ~ 


relatively small. 


Because of the sluggish movements of the blood : 
stream in these sinuses they act as places both for 


lodgment or metastases of pyogenic organisms. , 


In all of the reported cases the author used an / 


autogenous tibial graft for spinal fusion according © 


to the technique of Albee. 


The purposes of the operation are twofold: (1) to | — 


immobilize the affected parts, and (2) to supply a 
living graft which will act as a stimulant to the osteo- 


genetic forces. The principle of immobilization for | 


inflamed and injured parts has recently been great- 
ly popularized in the treatment of osteomyelitis. 


Patients suffering from pyogenic osteomyelitis of | 
the spine are very sick individuals. Any operative 
procedure must be accompanied by as little trauma | 


as possible. To avoid postoperative complications, 
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the time factor is of great importance. These are 
the most important reasons for the authors’ choice 
of the Albee tibial-graft fusion operation. With this 
form of surgical fusion, one is much further afield 
from the seat of the pathology, and, hence, one can 
escape the danger of infection of the stabilizing agent 
and prevent future sinus formation. 

All of the patients were on the operating table no 
longer than thirty minutes. Anterior and posterior 
plaster shells were prepared previous to the day of 
operation. The operations were performed by two 
teams: one, which prepared the graft bed in the 
spine; the other, which prepared the graft. 

All of the cited cases healed by primary union. 
The convalescent period was unusually short as com- 
pared to that in other spinal conditions. 

When the convalescent facts are compared with 
the general experience of transversectomy and drain- 
age, the authors are favorably impressed with the 
comparative difference. There have been no re- 
lapses or recurrences, and all of the patients have 
shown a rapid gain in weight following the operation. 

On account of the new bone formation all pre- 
existing evidence of buckling deformities was mark- 
edly diminished. A further interesting observation 
in these cases is that the grafts in all cases have 
practically retained their original size with distinct 
continuity of the trabeculae from the graft to the 
spinous processes. 

Frequently, repeated roentgen-ray examinations 
showed a rapid retrogression of the existing abscess 
formation in these cases. The graft acted by in- 
creasing the local vascularity (phenomena of in- 
flammation) by virtue of its continuous mildly irri- 
tative influences. 

In summarizing, the authors state that following 
tibial-bone grafts to the spine postoperative reac- 
tions are absent, the convalescence is far more rapid 
and complete than by other methods of therapy, and 
that bone regeneration in the affected vertebra is 
so rapid as to be concomitant with the immediate 
postoperative course. It is pointed out that pre- 
vertebral inflammatory processes roentgenographic- 
ally demonstrated as abscesses or phlegmonous medi- 
astinitis disappear without surgical drainage of the 
involved area. The probable factors in such retro- 
gressive phenomena are discussed. 

Rosert P. Montcomery, M.D. 


FRACTURES AND DISLOCATIONS 


Campbell, W. C., and Smith, H.: Fresh Compound 
Fractures. J. Am. M. Ass., 1941, 117: 672. 


One hundred and forty-three cases of compound 
fracture which were treated with the sulfonamides 
and internal fixation are reported. Fifty of these 
were private cases. In 42 primary closure of the 
wound with internal fixation, and sulfonamides were 
employed. In these, vitallium was the metal em- 
ployed for the authors believe that this material is 
relatively inert in the tissues. 


In compound fractures the patient’s general con- 
dition is of primary consideration, and the immedi- 
ate treatment must combat shock, hemorrhage, and 
pain. The local treatment of the wound consists of 
local cleansing and débridement, and reduction and 
immobilization of the fracture. From 5 to 20 gm. 
of sulfanilamide were placed in the wound and when 
the injury had occurred within the previous twelve 
hours the wound was closed. However, in cases of 
more than twelve hours’ duration, or with local 
extensive mangling of the tissues, or when complete 
surgery could not be attempted, as in some shotgun 
wounds, the wound was packed open with petrola- 
tum gauze. Sulfanilamide was given locally and 
sulfathiazole by mouth—r1 gm. every four hours 
shortly after operation; this seemed to the authors 
to be the most efficient and desirable method of 
combining the sulfonamides, and in only 1 of their 
cases were there any serious complications from the 
use of these drugs. This case developed renal calculi 
that terminated in a fatal pyonephrosis. 

In order to evaluate the results of the sulfonamide 
therapy a comparative analysis was made between 
the 143 cases reported upon and a consecutive series 
of 75 compound fractures“in which neither internal 
fixation nor the drug was used. The summary fol- 
lows: 

Both groups had the same percentage of union 
and non-union, and the average time required for 
union was approximately the same. Primary closure 
of the wound with drug therapy certainly did not 
increase the incidence of gas gangrene. The incidence 
of infection was reduced from 33.3 to 18.1 per cent 
by the use of the drug and fixation. Better anatomi- 
cal and functional results have been secured by 
internal fixation in conjunction with the drug, and in 
those cases that did become infected, drainage was 
not as persistent and the wound healed in a much 
shorter time than one would expect. 

C. Cotonna, M.D. 


Hammond, R., and O’Connor, D. S.: Occult Frac- 
tures. J. Am. M. Ass., 1941, 117: 500. 


The authors insist upon careful clinical examina- 
tions of all suspected cases of fracture rather than 
too much dependence upon roentgen-ray readings. 
While all methods of examination that will aid in a 
correct diagnosis should be used, they believe that 
there are fractures which may be diagnosed clinically 
alone in spite of negative roentgen-ray findings, and 
they call these ‘‘occult fractures.’”’ This type of frac- 
ture is defined as one which gives clinical signs of its 
presence and yet cannot be demonstrated by the 
roentgen rays before reparative changes have taken 
place. This subject has some medicolegal significance, 
and they cite a case of a malpractice suit which had 
been investigated on the claim of improper treatment 
of a fractured clavicle because it was not diagnosed 
from the first roentgenogram taken. It is well known 
that certain fractures will not be visible on the 
roentgenogram in the ordinary anteroposterior and 
lateral views. Oblique views should be taken routinely 
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if clinical signs point to a probable fracture. This is 
true in certain regions of the body in which demon- 
stration of the pathological condition of the bone is 
difficult because of the distortion of the part or be- 
cause of overlapping of other bones so that occult 
fractures may occur with little if any chance of 
detection. In all cases of doubt the authors stress 
the fact that the injury should be treated as a frac- 
ture and the condition explained to the patient. 

In conclusion, they quote a statement from a 
letter written by Sir Robert Jones in 1908, which is 
equally true in 1941: “It is deplorable to think of the 
education of the student today, who rarely troubles 
to make himself ordinarily efficient in the diagnosis 
of a fracture but meekly awaits the revelation of an 
often misleading roentgen ray photograph.” 

Paut C. Cotonna, M.D. 


Murray, C. R.: The Timing of the Fracture-Healing 
Process. Its Influence on the Choice and Appli- 
cation of Treatment Methods. J. Bone & Joint 
Surg., 1941, 23: 598. 

Murray presents a probable course of events in 
the average or normal case following fracture. This 
probable course of events is based upon research of 
the last quarter century. The conclusions are based 
on clinical results obtained by treatment methods 
and technique developed in something over 13,000 
fracture cases. 

The time schedule of the development of tissue 
reaction after fracture dictates the technique of 
traction-suspension as a method of treatment. The 
underlying principle is to get the normal length of 
the bone while the muscles are still elastic. Overpull 
can be corrected readily, even if it has existed for 
several hours, provided it is corrected before the 
congealing of the musculature makes correction im- 
possible. At this stage underpull is as hard to cor- 
rect as overpull. 

Fractures which are seen twelve or more hours 
after injury are not ideal subjects for traction- 
suspension for in these late cases additional pathology 
must be added to get length if the fracture site lies 
in muscle bellies already congealed. A fracture which 
is to have an open reduction is best treated within 
four to eight hours after injury, before the infiltra- 
tion process has reached the point of being fixed in 
the tissues. On the basis of statistical analysis, the 
risk of operative infection is less in these early-hour 
operations than in those done at any other time 
within the first week after injury. 

The least satisfactory time for open reduction on 
a recent fracture is from the twelfth to the twenty- 
eighth day, during which time maximum decalcifica- 
tion of the bone in the vicinity of the fracture is 
occurring, as any internal fixation must then be 
made in bone which may be incapable of taking 
the strain. 

An early (emergency) operation with internal fixa- 
tion that is rigid and firm enough to allow of active 
mobilization postoperatively in counter-balanced 
suspension not only restores joint and muscle func- 


tion more promptly than is possible in immobilized 
patients, but promotes the speed and certainty of 
fracture healing. 

In general, the open reduction of fractures followed 
by plaster immobilization results in prolongation of 
the time for bone healing as compared with similar 
cases treated by closed methods. If examination of 
the roentgenograms leads to the conclusion that in- 
ternal fixation that is rigid enough to allow active 
mobilization of the extremity postoperatively in bal- 
anced suspension will not be possible, the patient is 
best treated by closed methods if possible. It is 
obvious that the principle of ‘‘reduction as soon 
after injury as possible” is applicable to all methods 
of reduction. 

While it is unquestionably true that these frac- 
tures are best reduced within the first six or eight 
hours, it is also true that if they are first seen twelve 
or twenty-four hours after the injury with enormous 
swelling, not only is reduction at that time difficult, 
but adequate fixation in plaster is either difficult or 
impossible because of the tremendous swelling of the 
soft parts. Through the use of moderate elevation, 
constant low-grade heat, gentle stroking massage, 
the use of positive and negative pressure boots, and 
similar methods, the minute circulation can be 
speeded up and the tissue infiltration decreased. 

The ability to interpret physical signs as indicative 
of the pathological state present and of the speed 
with which it is progressing is a sound basis for the 
intelligent use of any method of treatment. 

RIcHArRD J. BENNETT, JR., M.D. 


Wenger, H. L.: Subclavicular Dislocation of the 
Omohyoid Muscle by Rupture of Its Binding 
Fascia. J. Bone & Joint Surg., 1941, 23: 682. 


A sheet-metal worker while lifting a heavy load 
experienced a severe pain in the left side of the neck. 
A week after injury he noticed a large lump above 
the clavicle. A diagnosis of rupture of the omohyoid 
muscle and tear of the cervical fascia was made. At 
operation a subclavicular dislocation of the omohy- 
oid muscle by rupture of its binding fascia was found. 
The apex of the lung protruded into the supracla- 
vicular fossa. The central part of the omohyoid was 
sutured to the cervical fascia near the apex of the 
lung which restored the angle of the omohyoid. The 
end-result was satisfactory. 

No report of a similar accident could be found. 
The necessity of ruling out an aneurysm of the sub- 
clavian artery is discussed. 

HAWTHORNE C. WALLACE, M.D. 


Blum, L.: The Treatment of Bennett’s Fracture- 
Dislocation of the First Metacarpal Bone. J. 
Bone & Joint Surg., 1941, 23: 578. 

This is an oblique fracture through the base of the 
first metacarpal with lateral luxation at the carpo- 
metacarpal joint. Various types of comminution 
may occur. This type of fracture follows a forceful 
blow on the flexed thumb with direct transmission 
along the first metacarpal shaft. 
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The treatment consists of reduction with the 
thumb in full abduction and pressure over the basal 
portion of the bone followed by plaster encasement. 
Another method of treatment consists of traction in 
adduction by moleskin or by a wire through the shaft 
with the apparatus mounted in plaster on the wrist 
and forearm. 

The author reports 96 fractures of the first meta- 
carpal bone, about half of which were Bennett frac- 
tures. Because of the difficulty in maintaining the 
reduction and because the resultant joint changes 
may represent a structural improvement over the 
normal, it is suggested that simple physical therapy 
and bandaging to relieve the soft-tissue swelling con- 
stitute a shorter, simpler, and perhaps better method 
of treatment than that now in use. 

DANIEL H. LeEvintHuat, M.D. 


King, D., and Richards, V.: Extra-Articular Arthro- 
desis of the Knee Joint. Am. J. Surg., 1941, 53: 
208. 


The authors present a technique of extra-articular 
(femoropatellotibial) bony fusion of the knee joint 
for tuberculosis in adults. A somewhat similar pro- 
cedure has been used for tuberculous arthritis in 
knees of children in which long, flexible tibial grafts 
were used. This technique cannot be used in adults 
because such grafts are not available. 

This type of extra-articular fusion for children is 
not considered advisable by the authors because the 
cartilaginous character of the patella makes it an un- 
favorable receptor for the graft, for according to the 
reviewed literature, some grafts fracture, while others 
shorten the limb or produce a secondary recurvatum 
deformity. 

Four years ago the authors experimented with an 
extra-articular two-stage technique of fusion on 4 


adults with tuberculous knees. The 4 knees are now 
solidly ankylosed. There have been no fractures or 
pseudarthroses of the grafts, which, in fact, have 
hypertrophied to an astonishing degree. In 1 patient 
there is an osseous intra-articular fusion. The dis- 
ease process is quiescent in all of the cases, although 
1 patient still has a draining sinus. 

The technique of operation is as follows: 

First stage. The incision begins at the superior 
border of the patella, passes downward over the me- 
dial surface of the tibial condyle and proximal shaft 
of the tibia. The patellar ligament is divided in a 
double ‘‘L”’ manner and retracted from the field of 
operation. The periosteum and tendinous attach- 
ments are elevated from the medial surface of the 
upper tibia and a cortical graft about 5 in. long is 
cut from the curved surface of the medial tibial con- 
dyle. The upper end of the graft is about 1% in. 
wide and its lower end is about 1 in. wide. 

A small amount of infrapatellar fatty mass is now 
excised and the beds for the graft ends are made by 
inserting an osteotome into the inferior two-thirds of 
the patella and in the cancellous bone of the tibia 
just under the bursa lying beneath the patellar liga- 
ment. The wide end of the graft is now placed in 
the patella and the narrow end in the tibia. The 
graft is re-enforced by multiple chips of bone. The 
patellar ligament closes snugly over the graft and 
serves to hold it in place. A long leg cast is applied 
and left in place six weeks. 

Second stage. A tibial graft is first removed from 
the opposite tibia. It is important to remove it high 
on the condyle so that it will be curved and pliable. 
The old incision over the patella is now opened and 
extended directly upward a distance of 8 in. The 
rectus femoris tendon is exposed and incised along 
with the muscle fibers overlying the synovial pouch 


Fig. 1. Patellar ligament divided and turned upward; graft in place. 
Fig. 2. Diagram to show source of graft. 
Fig. 3. Second state completed; both grafts in place. 
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Fig. 4. Four years after operation. (Courtesy of Amer- 
ican Journal of Surgery.) 
where it extends upward under the quadriceps muscle. 
By careful dissection one can expose the superior 
border of this pouch, and, in fact, by using a perios- 
teal elevator, one can displace it downward somewhat 
so as to place the graft slightly farther distalward. 
A number of holes are now drilled through the cortex 
of the anterior surface of the femur just above the 
femoral condyle and the narrow end of the graft is 
inserted. The wide flexible end is inserted into the 
superior border of the patella. The quadriceps muscle 
and tendon are closed firmly over the graft and a hip 
spica cast is applied. 

After six weeks the spica is removed, an unpadded 
long-leg cast is applied, and the patient then becomes 
ambulatory. When the fusion is clinically and roent- 
genologically solid a long double upright brace is 
applied. Rosert P, Montcomery, M.D. 


ORTHOPEDICS IN GENERAL 


Dupertuis, S. M.: Actual Growth of Young Carti- 
lage Transplants in Rabbits; Experimental 
Studies. Arch. Surg., 1941, 43: 32. 


In the field of plastic and reconstructive surgery 
the transplantation of cartilage has assumed a role 
of increasing importance. During the past seventy- 
five years many reports have appeared in the litera- 
ture describing the experimental and clinical results 
of the use of cartilage grafts, but the conclusions 
presented have often been contradictory. At present 
the evidence for survival of autografts of cartilage is 
admitted readily, but similar proof for the viability 
of isotransplants is not so conclusive. 

The object of this investigation was to study the 
growth of young permanent cartilage when trans- 
planted under various conditions. The rabbit ap- 
peared to be the animal best suited for this purpose. 


The author makes the following conclusions: 

Both autotransplants and isotransplants of young 
rabbit cartilage will grow. 

Isografts of adult ear-cartilage do not increase in 
size even when placed in the tissues of very young 
rabbits. 

Cartilage growth depends on intrinsic factors and 
is not influenced by the age of the surrounding 
tissues of the host. 

Transplants of cartilage grow more vigorously in 
tissues with greater vascularity. 

If the aforementioned results can be obtained with 
other experimental animals, they should have a lim- 
ited but definite clinical application in plastic and 
reconstructive procedures on children. 

Rosert P. Montcomery, M.D. 


Venable, C. S., and Stuck, W.: Three Years’ Ex- 
perience with Vitallium in Bone Surgery. Ann. 
Surg., 1941, 114: 309. 

Metals which are non-electrolytic (passive) in 
body fluids cause no pathological reactions in the 
tissues. Vitallium which is completely passive is 
more inert than any alloy that has been developed 
so far. It is composed of cobalt, chromium, and 
molybdenum. Onethousand,twohundredandtwenty- 
seven vitallium appliances used by 61 surgeons in 
various parts of the country resulted in 92.6 per cent 
solid bony union of fractures, 3.8 per cent delayed 
union, and 3.6 per cent non-union. The 1,227 frac- 
tures treated with vitallium appliances included 
fresh fractures, old fractures with delayed or non- 
union, compound fractures, and old cases in which 
vitallium screws were used to secure bone grafts. 

When vitallium was first introduced, it was not 
strong enough or sufficiently malleable for general 
use. These defects have been corrected. In spite of 
former faults of the material, breaking of plates and 
screws occurred only 28 times in a series of 1,227 
cases, or only 2.3 per cent of the total. This percent- 
age has steadily decreased as the alloy has been 
improved. Screws made of vitallium were originally 
too fragile for all uses. The new screws are amply 
strong for any type of operation and the wood-type 
of screw has been found to be most satisfactory. 
On the occasions when vitallium appliances have 
been removed, the surrounding bone has shown no 
erosion or discoloration. It is not necessary to remove 
vitallium appliances. When infections occurred in 
any cases in this series, they could be traced to such 
causes as compound injuries or septicemia. In other 
words, no wound became infected because of a 
vitallium appliance. 

On the basis of this study, it has been found that 
vitallium has sufficient strength and inertness to be 
perfectly suited to all requirements of bone surgery. 
It is the only metal the authors have found that is 
completely passive in body fluids. In any new metal, 
tensile strength, hardness, and shape of appliances 
are all comparatively unimportant and secondary 
to the vital fact that the material must be passive 
(non-electrolytic) in the tissues. 
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The screws with threads which extended to the 
head were designed for use with a plate, while those 
in which part of the shank was unthreaded were 
made for pulling fragments together. If the former 
type of screw is used for this purpose the drill hole 
in the proximal fragment must be larger than the 
diameter of the thread. Improper screws or those 
used incorrectly would tend to break. 

Many surgeons complained of difficulty in using 
the machine-type of screws with the cutting edge 
which is supposed to niake a path for the thread in 
the bone. When such a screw is cast of vitallium, the 
thread is not sufficiently sharp to cut the bone easily. 
Also, such screws without a taper point are difficult 
to insert. Therefore, the authors feel that the ma- 
chine-type of screw does not produce nearly as suc- 
cessful a result as the plain wood-type or coach-type 
of screw. 

A rather obvious case of failure in placing screws 
in the bone is a disproportion between the size of the 
screws and the caliber of the hole in the bone. The 
drill hole should have exactly the same diameter as 
the shank of the screw. If the hole is larger than the 


shank, the threads do not engage deeply enough in 
the bone to secure a good purchase and the threads 
are easily stripped when the screw is finally tightened. 
If the hole is smaller than the shank, great force is 
required to drive the screw home and this causes 
slipping of the screw driver, breaking of the head 
of the screw, or inability to tighten the screw against 
the plate. 

Another common cause of failure in inserting 
screws in bone is carelessness in the depth of the 
holes drilled. Even if a screw is not long enough to 
pass through both cortices of the bone, the hole . 
should be drilled deep enough so that the tip of the 
screw does not strike bone. It is a safe rule to drill 
holes through the entire bone so that the screws 
have ample clearance. Longer screws provide 
stronger support than shorter screws, and screws 
which engage both cortices of a long bone provide 
better anchorage than screws in one cortex alone. 
If long screws are used, holes should pass entirely 
through the bone to permit the ends of the screws to 
project on the opposite side. 

Rosert P. Montcomery, M.D. 
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HEPARIN; ITS PROPERTIES AND CLINICAL USE 


Collective Review 


ARTHUR J. D’ALESSANDRO, M.D., Newark, New Jersey 


T is the purpose of this paper to crystallize 
our present knowledge of the experimental 
and clinical applications of heparin with 
particular emphasis on its function in the 

treatment and prevention of thrombosis and em- 
bolism. Clinical application of heparin is still in 
its embryonic stage and it is felt that a thorough 
understanding of its properties will contribute to 
the intelligent and cautious application of this 
agent. 

Since it is generally accepted that the circulat- 
ing blood contains prothrombin, and since this 
prothrombin is converted to thrombin only after 
blood is shed, it would appear that the chief pro- 
tective mechanism of the body against intravas- 
cular coagulation is one which inhibits this trans- 
formation of prothrombin to thrombin in vivo. 
The only inhibitor of blood clotting which has 
ever been isolated from the human body in a 
reasonably pure state is heparin. 


HISTORY 


In 1916 Jay MacLean, a medical student at 
Johns Hopkins University, while working with 
Howell in isolating jecorin, a thromboplastic sub- 
stance from liver, accidentally extracted a sub- 
stance which proved to be highly anticoagulant. 
Howell immediately recognized the possible sig- 
nificance of this substance which was found to be 
equally active in vivo and in vitro. In 1918 Howell 
and Holt described the characteristics of this sub- 
stance and gave to it the name heparin because of 
its abundance in the liver. 

Howell concentrated on the purification of this 
physiological anticoagulant and contributed prac- 
tically all of our knowledge of heparin until 1929 
when Best of Toronto became interested in it. 
Best persuaded Charles and Scott of the Con- 
naught Laboratories in Toronto to undertake fur- 
ther purification of heparin than had previously 
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Read before the Graduate Surgical Seminar, New York Uni- 
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The average daily cost at present for heparinizing a patient 
varies from $5.00 to $10.00. Hoffman-LaRoche in Nutley, New 
Jersey, and more recently the Lederle laboratories, prepare the 
only available commercial heparin in this country. 


been possible. Charles and Scott succeeded in ob- 
taining a crystalline barium salt from ox lung in 
1933. They found that the barium can be com- 
pletely removed from this solution, and that the 


‘heparin can be stored as a dry powder from which 
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a solution can be made and sterilized by filtration. 
Charles and Scott also contributed confirmation of 
the fact that heparin is widely distributed in the 
tissues of the body and was especially abundant in 
the lung. Their product yielded 500 U/mgm. 
Schmitz and Fischer, working independently in 
Copenhagen in the same year, had succeeded in 
obtaining a pure brucine salt of heparin. Conse- 
quently, extensive experimental and clinical trial 
of this pure heparin was carried out by various 
investigators, especially Best and Murray in 
Toronto, and Jorpes, Holmgren, and Wilander in 
Sweden. 


CHEMISTRY AND PROPERTIES 


Chemical formula. Despite the isolation of pure 
heparin independently in two laboratories and the 
subsequent extensive research, its exact chemical 
formula is still unknown. Some workers even 
doubt the existence of a specific homogeneous 
chemical compound. Jorpes holds this view while 
Best and his collaborators are equally insistent on 
the homogeneity of heparin from the same spe- 
cies, a fact substantiated by the recent work of 
Charles and Todd. They do, however, admit that 
heparin does differ in different species and is of 
varied potency in all of these species. The most 
potent heparin yet obtained is found in the dog. 

The work of Charles and Todd has indicated 
that heparin is a complex carbohydrate or mucoi- 
tin polysulfuric ester consisting of two hexosamine 
and two hexuronic molecules with five sulfuric 
esters and represented by the formula: 


—(OSO;H)s 
CosH 290124 — (COOH): 
—(NHCOCH:;)2 


It must be emphasized that this formula is not 
their final answer to the configuration of heparin. 
The data at present indicates that 5 of the 6 (OH) 
groups are esterified with sulfuric acid. No 
attempt is made to represent the steric arrange- 
ment of the carbon change. The carboxy] groups 
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N. 


Fig. 1. Suggested formula for carbohydrate structure of heparin (Charles e¢ al.). 


are shown as 6 lactones but this linkage, if present, 
may be y lactone. The carboxyl group may be 
free, but if so, it does not form a barium salt under 
the usual conditions of crystallization. Charles 
and his collaborators also are not sure that the re- 
lation and arrangement of the hexosamine and 
uronic acid units are as shown; i.e., the arrange- 
ment may be H-U-U-H or U-H-H-U, instead of 
U-H-U-H. The presence of nitrogen in the pure 
crystalline heparin, probably in the form of 
NH grouping, is an essential radical as regards 
its potency which is lost upon inactivation of this 
grouping. Heparin is the strongest known organic 
acid found in the body. 


TABLE I.—THE ANTICOAGULANT POTENCY AND 
SULFUR CONTENT OF HEPARINS FROM DIF- 
FERENT SPECIES (JAQUES) 


Pote: S. Content 
Us Per cent 


Heparin and protamine. The most important 
single chemical property of heparin is its ability 
to combine with proteins and especially with pro- 
tamine, as was shown by Fischer, and Chargaff 
and Olson. The latter workers observed that 
heparin and protamine combine in the constant 
proportion of o.3 mgm. of heparin to 1 mgm. of 
protamine, and that in this combined state the 
anticoagulant action of heparin disappears. As 
will be pointed out shortly this fact would be of 
marked clinical value were it not for the high tox- 
icity of protamine. 

_ Heparin and blood chemistry. Another highly 
significant property of heparin is its lack of os- 
motic pressure. Unlike the oxalates, heparin has 
no osmotic effect on the red blood cells. 

Wilander has shown that sugar, calcium, uric 
acid, non-protein nitrogen, phosphatase, red blood 
cell, white blood cell, and hematocrit determina- 


tions are unaffected by heparin. In pathological 
states the erythrocyte sedimentation rate is much 
more delicate when heparin is employed as the 
anticoagulant than when citrate has been used. 
Hedenius and Wilander, and Reinert and Winter- 
stein also have demonstrated that pure heparin 
has no effect on temperature, blood pressure, or 
the blood picture. Furthermore, it is not antigenic 
so that heparinization may be repeated if found 
necessary. 
PHYSIOLOGY 

Source of heparin. Heparin, like thromboplas- 
tin, is widely distributed in the human body, es- 
pecially in the lung, liver, and intestinal mucosa. 
Commercially heparin is obtained from ox lung, 
100 lb. of which yields 1 gm. of heparin. The oc- 
currence of heparin has been associated with the 
heretofore little understood mast cells of Ehrlich. 
These cells are found widely distributed in the 
various connective tissues and are characterized 
by the predominance of large basophilic granules. 
In the circulating blood these cells are repre- 
sented by the basophilic leucocytes. It has been 
noted by Holmgren, Wilander, Jorpes, and others 
that the granules of these mast cells give almost 
the identical metachromatic stain with toluidine 
blue as does heparin. In addition, Holmgren and 
Wilander in 1937 made the very interesting con- 
tribution of demonstrating a direct correlation 
between the heparin content of any tissue and the 
amount of mast cells contained therein. Further 
evidence that the granules of these mast cells are 
identical with heparin will be summarized in con- 
nection with findings in peptone and anaphylactic 
shock. Thus, for the first time a definite physio- 
logical function can be attributed to the mast 
cells, which are particularly preponderant along 
capillary and larger blood-vessel walls. This fact 
may account for the fluid state of capillary blood 
post mortem—a phenomenon previously ex- 
plained by the anticoagulant action of increased 
carbon dioxide tension—and indicates the pos- 
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sibility of ready mobilization of heparin in the 
blood stream when needed. The reaction to 
toluidine blue is obtained also from cornea, cap- 
sule of the lens, iris, and vitreous body, which in- 
dicates the presence of heparin here and offers an 
explanation for the fact, well known to ophthal- 
mologists, that internal eye hemorrhages gen- 
erally do not clot. 

Modus operandi. As to the mode of action of 
heparin there is still some controversy, although 
it is generally agreed now that heparin acts as 
both an antiprothrombin and an antithrombin. 
Yet it must be borne in mind that heparin is not 
present in appreciable amounts in the circulating 
blood so that a circulating antithrombin other 
than heparin must be present in plasma. Brink- 
hous, Smith, and their coworkers have recently 
demonstrated that the non-crystalline fraction of 
serum albumin has antithrombin activity but is 
itself not an anticoagulant. To explain this fact it 
shall be pointed out that an antithrombin be- 
comes an anticoagulant only when its affinity for 
thrombin exceeds that of fibrinogen. By adding 
heparin to this albumin factor of the blood the 
affinity of the latter for thrombin is so increased 
that the thrombin will be combined with the 
heparin-albumin complex before it can react with 
fibrinogen. Heating of blood plasma destroys 
this albumin factor to the extent that no amount 
of heparin will then act as an antithrombin. These 
experiments, confirmed by others, indicate that 
heparin merely intensifies the inherent anti- 
thrombin power of albumin and is itself not an 
antithrombin in the strict sense of the term. 
Astrup has also shown that heparin has no in- 
hibitory action on solutions of purified fibrinogen 
and prothrombin with calcium chloride on the 
addition of thrombokinase. 

In summarizing the action of heparin on the 
blood-coagulation mechanism the bulk of evi- 
dence points to an inhibitory action of heparin 
both on prothrombin or the first stage of coagula- 
tion and on thrombin to prevent the second stage; 
but it can exert its action only in the presence of a 
component of the serum albumin fraction. From 
all the available evidence, also, heparin probably 
is the normal physiological anticoagulant in the 
circulating blood in that it either assists or is 
necessary in maintaining blood in its fluid state. 
Because of its apparent low concentration in the 
circulating blood we might think of it as a safety 
factor called upon to counteract sporadic small 
discharges of thrombokinase into the circulating 
blood and yet not sufficient to counteract the 
explosive discharge of thrombokinase from platelet 
and tissue disruption, which accompanies bleed- 
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ing or tissue injury. Thus it is obvious that hepa- 
rin (or rather heparin activated by plasma) and 
thrombokinase are antagonistic, in that one pro- 
motes and the other inhibits the conversion of 
prothrombin to thrombin, and within certain 
limits of concentration an excess of either counter- 
acts the effect of the other. This fact constitutes 
the basis of the clinical use of heparin. 

The fate of heparin. As to the fate of heparin on 
injection into the blood stream little is known be- 
yond the fact that the only tissue which shows 
any increase in heparin content is the gut. There 
has been no explanation for this. Urine and feces 
normally contain a small quantity of an antico- 
agulant, but there is no increase after heparin 
administration. The rapid loss of heparin within 
two or three hours after administration is thought 
to be due to an enzyme, heparinase, for which 
there is now some experimental evidence. 

Heparin and peptone and anaphylactic shock. 
Waters, Markowitz, and Jaques have presented 
considerable evidence showing that the increased 
clotting time in anaphylactic and peptone shock 
in the dog is due to the liberation of heparin. Their 
experiments have been confirmed by others. In 
addition, Holmgren, Wilander, and Jorpes have 
shown that the liver mast cells of these shocked 
dogs (chief source of heparin in dogs as con- 
trasted to the lung in the ox) are almost emptied 
of granules and that the content of heparin from 
these livers was markedly decreased. It was also 
observed that peptone and anaphylactic shock in 
hepatectomized dogs was not accompanied by 
this increased heparin in the blood. These facts 
are further confirmation to the belief that heparin 
is intimately associated with, if not actually the ~ 
same as the granules of the mast cells. 4 

Heparin and thrombosis. The one important ~ 
phase of the physiology of heparin of greatest in- ~ 
terest to surgeons is its role in thrombosis or the 
prevention thereof. It is generally accepted that — 
the factors conducive to postoperative thrombosis _ 
are (1) stasis, (2) dehydration, (3) trauma, (4) © 
infection, and (5) changes in the blood elements ~ 
playing a role in coagulation. a 

The recent advances in the purification of © 
heparin have restored to prominence the classic — 
work of Bizzozero, who in 1882 first emphasized 
the role of blood platelets in the formation of a | 
thrombus. The role of the platelets has helped to 
differentiate the white thrombus of platelet ag- 
glutination, the red thrombus or clot, and the © 
mixed thrombus. Although most thrombi are of 
mixed variety, which suggests the role of platelet 
agglutination as well as of clotting, the very fact 
that pure white thrombi may form without any 


det 
iso 
clo 
1 
ust 
tha 
ust 
ma 
an 
the 
ter 
circ 
net 
ing 
On 
by 
and 
| S 
192 
| the 
wor 

film 
| by) 
illu 
not 
hav 
stra 
bloc 
is ir 

late 
tion 

acti 
time 
in h 

| whil 
plat 

expl 
prin 
whic 
tials 

A 

Vi 
the 
very 
sutu 
unde 
type 
regic 
fourt 
meal 

| prox 
only 

| rine 
anas 
and 


} and the results were truly remarkable. The lack 


D’ALESSANDRO: HEPARIN; ITS PROPERTIES AND CLINICAL USE 


detectable evidence of fibrin further aids in 
isolating this agglutination phenomenon from the 
clotting role in thrombus formation. 

As Best has described the formation of the 
usual thrombus, “One may reasonably assume 
that platelets accumulate at the focus of injury, 
usually at the intima of a blood vessel, and form 
masses. Fibrin is subsequently deposited within 
and around this clump of platelets by virtue of 
the clotting mechanism initiated by these ‘al- 
tered’ platelets. Other cellular elements of the 
circulating blood then become enmeshed in this 
network of fibrin and the thrombus grows accord- 
ingly downstream in the direction of blood flow. 
Once formed, a thrombus acts like a foreign body 
by stimulating the production of thrombokinase 
and causes further growth by apposition.” 

Shionoya, by use of an extracorporeal cell, in 
1927, observed no effect of the “crude” heparin on 
the formation of white thrombi. Best and his co- 
workers have been able to record on photographic 
film the formation and growth of white thrombi 
by platelet agglutination as seen through a trans- 
illuminated extracorporeal glass cell. They have 
not only confirmed Bizzozero’s original work, but 
have made the original contribution of demon- 
strating that adequate amounts of heparin in the 
blood prevents this agglutination of platelets. It 
is important to bear in mind, however, that the 
latent period of heparin action on blood coagula- 
tion is very short, whereas its latent period of 
action on platelet agglutination is long, some- 
times several hours. This would mean that early 
in heparin therapy white thrombi may still form 
while coagulation is inhibited. The inhibition of 
platelet agglutination by heparin is now being 
explained as a physicochemical reaction based 
primarily on the strong electric charge of heparin 
which in some way modifies the electrical poten- 
tials or surface tension of the blood platelet. 


APPLICATIONS OF HEPARIN; EXPERIMENTAL 


Vascular surgery. It has long been known that 
the chief obstacle in this type of surgery was the 
very high incidence of thrombosis at the site of 
suture. Because of this Murray and his associates 
undertook extensive experimentation in most 
types of vascular surgery in dogs using heparin 
regionally as well as generally for from three to 
fourteen days. By regional heparinization is 
meant the introduction of heparin into a vessel 
proximal to the operative site in such dosage that 
only a regional increased coagulation time or hepa- 
rin effect will be obtained. The surgery included 
anastomoses, venous grafts, and arteriotomies, 
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of any evidence of thrombosis in addition to the 
rapid healing of the suture line was very encour- 
aging to say the least. 

Thrombosis. Most of the observations on 
heparin effect on experimental thrombosis were 
noted following heparin treatment of severely 
damaged veins by chemical and mechanical 
agents. It was found that thrombus formation 
which was associated with a given injury did not 
occur when the insult was followed by the ad- 
ministration of heparin for seventy-two hours. 
The effect of heparin on the thrombus formation 
in extracorporeal cells has already been discussed 
under the physiology of heparin. 

Transplantation of organs. Experiments on the 
effect of heparin on the transplantation of organs 
are now in progress. To date the results are very 
promising, and it is felt that should the secret of 
homotransplantation of organs ever be solved, 
heparin would find in this branch of surgery one 
of its greatest fields of usefulness. 

Exchange transfusions. 'Thalhimer, Solandt, 
and Best have been able to restore the high blood 
urea of nephrectomized dogs to normal in from 

twelve to eighteen hours by means of exchange 
transfusions with normal dogs. These transfu- 
sions were accomplished with the aid of heparin 
and a special pump to equalize the amounts of 
blood passed from one animal to the other per 
unit of time. Here again the investigations have 
been purely experimental, but it does not require 
too great a stretch of the imagination to conceive 
of the alleviation of a temporary anuria or renal 
shutdown by some such transfusion in man. 

Coronary thrombosis. Best has repeatedly pro- 
duced thrombosis of one or both main coronary 
arteries by the injection of some sclerosing agents. 
He was able to demonstrate that by the use of 
heparin this thrombosis could be successfully 
prevented. 

Peritoneal adhesions. Recently Lehman and 
Boys of the University of Virginia have reported 
some experimental evidence on the intraperi- 
toneal injection of heparin in rabbits for the pre- 
vention of adhesions. They were able to cut down 
the incidence of reformation of adhesions to the 
extent of 92 per cent by using heparin. This work 
is also being carried out at Johns Hopkins Hos- 
pital, but there has been no application to human 
beings as yet. 


APPLICATIONS OF HEPARIN; CLINICAL 


Following the obtaining of highly purified 
heparin, clinical investigations were first begun by 
Hedenius, Wilander, and Crafoord in 1936 in 
Sweden, and in 1937 by Murray and his associates 
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in Toronto. Most of their efforts so far have been 
centered around the prevention of postoperative 
thrombosis and embolism. 

Peripheral phlebitis and thrombosis. In 1938 
Murray reported on the use of continuous intra- 
venous heparin in over 400 patients and in no 
instance was a thrombus noted at the site of 
needle puncture even though the needle was left 
in place for as long as two weeks. This series now 
numbers over 700 cases. Heparin used in 50 cases 
of clinically established thrombophlebitis was 
attended with varying degrees of beneficial if not 
dramatic effects, e. g., improved symptoms in a 
few hours with diminution of the temperature, 
pain, and swelling. This improvement in estab- 
lished thrombophlebitis is explained by Murray 
as a limitation of the progress of the formed 
thrombus and consequent diminution of inflam- 
matory reaction and vasospasm while the original 
inflammation burns itself out and the thrombus 
resolves. By this method of treatment patients 
with phlebitis are exercised early and allowed out 
of bed in ten days. McClure and Lam have re- 
cently added their small series of 11 cases in which 
heparin was used with the same favorable results. 
It is now generally agreed that while heparin will 
prevent coagulation and further growth of a 
thrombus it will not loosen or otherwise affect a 
thrombus already formed. This fact is reassuring 
in view of the theoretical increase of embolism 


which might follow heparin administration if it 
affected the formed thrombus. 


Pulmonary embolism. In Murray’s original 
series of 400 cases there were included 22 cases of 
massive pulmonary embolism with classical clini- 
cal and x-ray findings of the pathology. In this 
group of 22 patients treated with heparin there 
was not a single death. The importance of this 
condition is illustrated by the fact that approxi- 
mately 6 per cent (5.9 per cent at the Mayo 
Clinic) of the deaths following operations are due 
to massive pulmonary embolism, and probably a 
larger percentage of the instances of pneumonia 
and lung abscess may be due to small emboli. 

Mesenteric thrombosis. Murray has been par- 
ticularly elated over the beneficial effects of 
heparin in 6 cases of extensive mesenteric throm- 
bosis, which from past experience offered a hope- 
less prognosis. Of these 6 patients, all requiring 
resection of several feet of intestine, 4 were alive 
one year after operation; 1 died twenty-four hours 
postoperatively from a bronchopneumonia and 
the sixth died of a generalized peritonitis on the 
ninth postoperative day. This last patient had 
had a resection of 7 ft. of terminal ileum, cecum, 
ascending colon, and hepatic flexure. The pre- 


vious mortality in cases requiring resection was | 
from 85 to g5 per cent. The beneficial action of ~ 
heparin in these cases arose from its capacity to 
prevent further growth of any thrombus that | 
may be left behind in the root of the mesentery, | 
and thereby prevent involvement of more vas- | 
cular tributaries. 

Coronary thrombosis. In view of Best’s experi- 
ence with experimental coronary thrombosis it is 
thought that heparin may be of value clinically 


in these cases. The rationale of its use would be ~ 


on the basis of preventing extension of the © 
thrombus and the development of mural thrombi ~ 
as the result of myocardial infarctions. Cardiolo- — 
gists have known for some time that patients with — 
coronary sclerosis, especially when presenting — 
evidence of the anginal syndrome, are particularly | 
poor surgical risks in that they frequently die 
suddenly, usually on the second or third post- 
operative day. In all instances of emergency 
surgery on these patients it might be wise to — 
institute heparin therapy during these crucial 
first few days after operation, a time when 
changes in the blood increase the tendency — 
toward thrombosis. 
Cerebral thrombosis. In 1938 Magnusson de- ~ 
scribed the unexpectedly favorable response of a — 
patient with thrombosis of the posterior inferior ~ 
cerebellar artery (Wallenberg syndrome) to in- 
tensive heparin therapy. Schall has more re- 
cently reported the recovery of 3 patients with — 
thrombophlebitis of the cavernous sinus treated 
with heparin in conjunction with chemotherapy. 
Thrombosis of the central vein of the retina. 
Thromboses of the main trunk of the central vein — 
of the retina have afforded physiologists and clini- 
cians a unique opportunity to actually see and ~ 
follow in detail the origin and progress of the © 
pathological lesion in a location where the prog- — 
nosis is known to be very poor and almost always ~ 
leads to blindness. q 
In 1938 Holmin and Ploman of Stockholm > 
reported the successful results of heparin therapy — 
in a case of thrombosis of the central vein of the — 
retina. Since this first report the number of such — 
cases successfully treated in the acute stage has ~ 
mounted to 20. The patients with fairly good ~ 
vision, 0.1 or more, improved quickly, and in 107 
cases normal or good vision was recovered. Jorpes — 
states, “These cases constituted the first clinical | 
proof that heparin treatment is indicated in cases 
of thrombosis in man.” 
Vascular surgery. Considering the high inci- 
dence of postoperative thrombosis in vascular” 
surgery, heparin therapy offers considerable” 
promise in this field. Murray and Best reported | 
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on its successful use in an embolectomy of the 
common iliac and femoral arteries twenty-five 
hours after the first appearance of symptoms. 
Murray also successfully applied a venous graft 
in an aneurysmal resection of the popliteal artery. 
Lindgren and Wilander have reported its use in 
an embolectomy involving the abdominal aorta 
and the iliac and femoral arteries, and performed 
thirty-two hours after the first symptoms. In 
these cases heparinization was started during the 
operation and continued for the next few days. 

Gréth of Uppsala reported on an interesting 
case of tumor embolus in the left common femoral 
artery originating from the pulmonary vein and 
associated with a postembolic thrombus. After 
4 unsuccessful arteriotomies because of recurrent 
thrombosis he administered heparin to the pa- 
tient at the fifth operation with complete restora- 
tion of circulation to the limb. 

These isolated cases have been mentioned 
merely to illustrate the trend of using heparin 
therapy in larger series of vascular surgery. 

Postoperative prophylaxis against thrombosis. 
Both of the Toronto surgeons as well as the sur- 
geons in Sweden have been impressed by their 
reduction in the postoperative incidence of 
thrombosis. True, the series of cases have been 
far too small to base any final conclusions upon 
them and because of the variable nature of this 
complication. Nevertheless, it is recommended 
particularly for combating the frequent portal 
thrombosis following splenectomies. It is also 
recommended after all operations noted for their 
high incidence of thrombosis, such as prostatec- 
tomies. Were it possible to determine the so- 
called “thrombophiles,” constituting 1 to 2 per 
cent of all surgical patients, before or immediately 
after operation and treat only these patients with 
heparin, we should have made a significant con- 
tribution in the reduction of both surgical mor- 
bidity and mortality. 

Transfusions. Since Mason’s discouraging re- 
sults with impure heparin at the Henry Ford 
Hospital in 1924, the advent of pure heparin has 
restored its usefulness for the indirect as well as 
the direct transfusions. Shortly after it was found 
feasible to inject heparin into human beings with- 
out untoward effects, Hedenius evolved a tech- 
nique of heparinizing the donor. Sufficient 
heparin is injected intravenously into the donor 
to give his blood a coagulation time of from 
twenty to thirty minutes and the transfusion is 
completed within one-half hour. This method 
has been used with uniform success in hundreds of 
cases both in and out of hospitals. The dosage of 
heparin used in no way alters the coagulation 


D’ALESSANDRO: HEPARIN; ITS PROPERTIES AND CLINICAL USE 


67 


of the recipient, and the normal coagulation time 
of the donor is restored in from two to two and 
one-half hours. 

Subacute bacterial endocarditis. Kelson and 
White, as well as Friedman and others, have used 
heparin in conjunction with chemotherapy in 
cases of subacute bacterial endocarditis. The re- 
sults thus far are inconclusive, but because of the 
invariably fatal nature of this disease these in- 
vestigators recommend continued trial. It is in 
the use of heparin in these cases that there have 
been reported instances of large hematomas in one 
or more organs, e.g., the liver, brain, and kidneys. 
Considering the characteristic embolic phenomena 
late in this disease these hemorrhagic manifesta- 
tions should not be unexpected. 

Laboratory. Except for such tests as the Was- 
sermann and iso-agglutination tests, the addition 
of heparin to blood preserves it as whole blood for 
all practical purposes, and, unlike citrates or 
oxalates, in no way disturbs the chemistry or re- 
actions of such blood. It has been conclusively 
demonstrated that whereas both citrate and 
heparinized blood give approximately similar 
sedimentation rates in normal persons, the blood 
in pathological cases gives a much higher ery- 
throcyte-sedimentation rate when heparin is used 
than when citrate is the anticoagulant. The ery- 
throcyte sedimentation rate, which is a sensitive 
expression of humoral alterations in the blood, is 
not inhibited by the presence of heparin as it is in 
citrate solutions. In addition, heparinized blood 
can be used for the sedimentation test as late as 
two hours or more after withdrawal. Thus 
heparinized blood is most practical for laboratory 
purposes. 

TOXICITY 

Purified heparin is non-toxic when given intra- 
venously. As mentioned before, Murray has now 
used heparin clinically in more than 700 cases 
without any untoward effects. In some cases a 
total dosage of 600,000 units of heparin was given 
continuously over a period of forty days. In 1 
patient having received that much heparin another 
operation, four months later, was followed by 
another course of heparin without the occurrence 
of any anaphylactic reaction. Any toxic reaction 
can almost always be attributed to impurities in 
the product. I am informed that there have been 
no such reactions reported from the heparin being 

produced at the Connaught Laboratories since 
more than one year ago. 


ADMINISTRATION OF HEPARIN 


Heparin may be administered subcutaneously, 
intramuscularly, and intravenously, but is in- 
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effective by mouth. The intravenous route is 
recommended as the others may be attended 
with hemorrhage locally and the effect is not as 
constant. Intravenously, the dosage of heparin 
may be graded according to whether a regional 
effect, as in vascular surgery, or a general effect 
is desired. By the intravenous administration of 
a small dose, followed by a constant intravenous 
injection, the clotting time can be set at any 
chosen level and maintained for long periods. 
The smallest effective dose to maintain blood 
coagulation at from fifteen to thirty minutes is the 
aim in heparin therapy, and this will generally 
amount to from 1,000 to 2,000 units per hour 
(U/hr.) or from ro to 20 mgm. per roo c.cm. of 
fluid in venoclysis. One Howell unit is defined as 
the quantity of heparin which will prevent for 
twenty-four hours the clotting of 1 c.cm. of cat’s 
blood when kept in the cold. The Toronto unit of 
purified heparin is expressed in the terms of the 
activity of o.o1 mgm. of the product, and this 
was found to be equivalent to 5 of the original 
Howell units. 

For heparinization of a donor before a trans- 
fusion from 34 to 1 mgm. per kilogram will suffice. 

For postoperative heparinization it is recom- 
mended that one wait from two to three hours 
after the operation and continue the treatment 
for at least several days. Best believes that the 
danger from thrombosis diminishes rapidly after 
the third day postoperatively, after which time 
blood coagulation tends to return to normal 
values. In doubtful cases heparin should be con- 
tinued until the patient is up and about. Cra- 
foord and Jorpes have recently reported the 
successful use of intermittent intravenous injec- 
tions of heparin in 4 doses daily of 50 + 50 + 50 
+ 100 mgm. or 75 + 75 + 75-+ 125 mgm. for 
from five to ten days. Considerable variation 
exists in the dosage of heparin for the individual 
patient and close observations with frequent 
blood-coagulation determinations are essential 
for the successful use of this drug. 

Should one desire to discontinue the heparin ac- 
tion it becomes necessary to merely discontinue 
its administration and the coagulation time will 
return to normal in a few hours. For a more 
rapid and immediate cessation of heparin action, 
the necessary dose of protamine injected intra- 
venously will quickly inactivate the heparin. One 
must bear in mind that protamine in excessive 
amounts is quite toxic to the body. In the event 
of local bleeding following the use of heparin, 
Lindgren recommends the application of cotton 
or sponges soaked in a 0.5 per cent solution of 
thiomin, which is non-toxic. 
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The duration of the heparin effect in vivo de- 
pends on the rate of removal of heparin from the 
circulation. Jaques has shown that when the 
heparin concentration in blood is 1 unit per cubic 
centimeter of blood or less, the rate of removal is 
directly proportional to the concentration. With 
heparin concentrations of 2 units per cubic cen- 
timeter of blood or more, the rate of removal is 
constant at 2 units per kilogram per minute. 

In concluding this review of heparin it is im- 
portant to stress the fact that in spite of the 
many successes reported in the literature, some 
quite spectacular while others not so spectacular, 
far greater experience is necessary before this 
therapeutic agent can be thoroughly evaluated. 
Mason particularly desires further knowledge of 
the effect of heparin on wound healing, although 
the observations to date, especially on heal- 
ing of arterial anastomoses, have been extremely 
favorable. 

With the same efficient collaboration of physi- 


ologists, biochemist, and clinician, which has | 


marked the rapid developments in Vitamin K in- 
vestigations, it is to be hoped that the synthesis 
of pure heparin is not far off, and we shall then 


have added an economic and powerful agent to _ 


our therapeutic armamentarium. 


I wish to express my gratitude to Dr. Stuart Z. Hawkes, 


chief of the peripheral vascular clinic at the Presbyterian 
Hospital, Newark, New Jersey, for his suggestions on 
reviewing the paper. 
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SURGERY OF THE BLOOD AND LYMPH SYSTEMS 


BLOOD VESSELS 


Pennoyer, G. P.: Peripheral Arterial Occlusion. 
Am. J. Surg., 1941, 53: 102. 


The author emphasizes the importance of early 
recognition of peripheral arterial disease, before the 
damage is severe enough to cause serious disability. 
Ambulatory patients are treated by a simple routine, 
the salient features of which consist of mental and 
physical rest, very warm clothing for the entire body, 
high soft shoes, abstinence from smoking, and 
scrupulous care of the feet and nails. No objective 
improvement has been demonstrated after vacuum 
pressure therapy, intermittent venous occlusion, 
hypertonic saline infusions, injections of pancreatic 
and other tissue extracts, drugs, or special diets. 

The nervous system of the sympathetic ganglia 
maintains a definite vascular tone. Excess body heat 
and mental peace are good eliminators of the vaso- 
spastic element; thus a warm climate is of great help. 
However, this reflex nervous control is not the only 
regulator of the arterial circulation; tissue metab- 
olites play a more important réle. The accumulation 
of tissue metabolites causes vasodilatation to supply 
the increased blood demand, this being the mechan- 
ism of development of a collateral circulation if the 
normal arterial blood supply is cut off to any given 
area. The metabolite control of the circulation, when 
tissue nutrition is impaired, puts in abeyance the 
control by the sympathetic nervous system, and 
vasospasm plays no part. The capillary and arteri- 
olar paralysis due to the local accumulation of 
metabolites explains the rubor on dependence and 
pallor on elevation of the feet, so commonly observed 
in these cases. 

These observations would lead one to deduce that 
surgery of the sympathetic nervous system in cases 
of arteriosclerosis and thrombo-angiitis obliterans is 
valueless. Cases showing a rise in the skin tempera- 
ture after nerve block are favorable cases for non- 
surgical therapy, as the arterial system is still 
elastic enough to be capable of improvement. 

Cases of demarcated gangrene should be treated 
conservatively. The feet are kept in a bed cradle at 
which the temperature is thermostatically controlled 
at 92° F. This temperature prevents elevation of the 
local metabolism or vasospasm, and usually enables 
patients to rest comfortably without any sedative 
medication. Excess heat may produce burning, 
severe pain, and gangrene. Another important con- 
sideration is absolute, prolonged body rest in order 
to reduce the nutritional needs of the tissues. Even 
Buerger’s exercises do more harm than good, al- 
though an oscillating bed is of value. 

These two measures often produce healing in 
seemingly hopeless cases, the best results being ob- 
tained in the group with thrombo-angiitis obliterans, 
and the most discouraging in the group with diabetic 
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gangrene. Amputation should be done only if it is a 
life-saving procedure. Oscillometric readings and 
skin temperatures are used to determine the level of 
amputation, and every effort is made to save the 
knee joint. If this is impossible, mid-thigh amputa- 
tion is done. A modified guillotine amputation with- 
out sutures in'the muscle or fascia is recommended 
as the safest operative procedure. 
S. Lioyp TerTreLman, M.D. 


Ochsner, A., and DeBakey, M.: Therapeutic Con- 
siderations of Thrombophlebitis and Phlebo- 
thrombosis. New England J. Med., 1941, 225: 207. 


The authors have emphasized in their previous 
publications, from etiological, prognostic, and thera- 
peutic standpoints, that the important thing in in- 
travenous thrombosis is to distinguish between two 
major types of intravascular clotting, that is, throm- 
bophlebitis and phlebothrombosis. The clotting in 
thrombophlebitis is the result of injury to the vascu- 
lar endothelium from mechanical trauma, bacterial 
invasion, or chemical injury. In phlebothrombosis 
the intravascular thrombus formation is due to ve- 
nous stasis and to alterations in the cellular and 
fluid constituents of the blood which increase the 
clotting tendency. 

The prognostic significance lies in the fact that in 
thrombophlebitis the clot is usually firmly adherent 
to the vein wall and is less likely to become detached 
and result in embolism. In phlebothrombosis the 
coagulum is loosely attached to the vessel and is 
likely to cause embolism. The therapeutic signifi- 
cance of this differentiation lies in the recognition of 
the respective processes and the institution of appro- 
priate measures to prevent the occurrence of compli- 
cations and to enhance restitution. 

Whereas intravenous clotting can occur in any 
patient, it is particularly likely to occur in the pres- 
ence of certain predisposing factors. It is essential, 
therefore, that such factors be recognized pre-opera- 
tively in order that appropriate prophylactic meas- 
ures may be instituted. 

This discussion is concerned with prophylactic and 
therapeutic measures. The first of the prophylactic 
measures are pre-operative procedures. Intravenous 
clotting may occur in any patient who has tissue in- 
jury from operative, accidental, or puerperal trauma, 
from invasion by infection, or from neoplastic dis- 
ease. Much can be accomplished prophylactically, 
especially in the surgical and puerperal cases. In 
cardiovascular disease, it is important to re-establish 


the normal cardiovascular function. In older persons, F 
especially because of the decrease in cardiovascular | 


activity, thromboses are more likely to occur. 
Smoking should be stopped for a period of days or 
weeks before the operation. In varicosities of the 


lower extremity with associated venous stasis, throm- | 


boses in the dilated veins may occur. Each varicosity 
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should be corrected pre-operatively either by cura- 
tive measures or by palliative compression with 
bandages, which should be worn during the early 
postoperative period. 

Constitutional predisposition is a definitely famil- 
ial tendency. The patients characteristically are fat, 
weak-muscled, and pale-skinned, and have a rela- 
tively low blood pressure, vagotonia, and a psychic 
liability. Because obesity is important in the pro- 
duction of thrombo-embolism, weight reduction as a 
pre-operative measure is indicated. Since infections 
are contributory in the production of distant throm- 
boses, all foci of infection should be eliminated when- 
ever possible. In patients with cancer, because of the 
tendency toward thrombosis, it is essential to use 
prophylactic measures. Compression of the extremi- 
ties by means of elastic adhesive has been found to 
be of great value. 

The replacement of fluid is imperative to prevent 
dehydration and increased viscosity of the blood. In 
addition to hydration, remineralization is a useful 
measure in the prevention of thrombo-embolism. 
The correction of anemia and other dyscrasias is 
essential. 

In operative procedures, the authors list as pro- 
phylactic measures: 

1. Atraumatic surgery. The degree of accidental 
trauma and the injury to tissue by infection and 
neoplastic disease cannot be controlled, but much 
can be accomplished operatively by employing atrau- 
matic surgery. Sharp dissection results in less trauma 
than blunt dissection. Gentle handling of the tissues 
and absolute hemostasis cannot be overemphasized. 
With fine non-absorbable suture material, the reac- 
tion of the wound is definitely decreased. 

2. Avoidance of contamination. 

3. Hydration and mineralization. 

4. The prevention of circulatory collapse. Circu- 
latory collapse favors vascular retardation, anoxia, 
and injury to the vascular endothelium and, if pro- 
longed, increases the blood viscosity. 

5. Avoidance of chilling. Chilling during and after 
the operation has a vasoconstrictor effect and in- 
creases the viscosity of the blood. 

After the operation, therapeutic measures which 
may combat thrombosis are: 

1. Hydration and mineralization of the patient. 
By the immediate replacement of fluids and electro- 
lytes, increased viscosity of the blood is prevented 
and the water balance is re-established. Waste prod- 
ucts that predispose to intravascular clotting are 
then eliminated. 

2. Posture. The authors believe best results are 
obtained by elevation and mobilization of the ex- 
tremities. 

3. Mobilization. If a patient is quiescent, cardio- 
vascular activity is decreased and muscular inactiv- 
ity predisposes to vascular stasis. 

4. Early ambulation. 

5. Respiratory stimulation. It is frequently neces- 
sary to insist on voluntary deep breathing and it may 
be necessary to employ carbon-dioxide inhalations. 


6. Abdominal tension. Tight dressings should be 
avoided and ileus prevented by means of the indwell- 
ing catheter or the double tube. 

7. Compression bandages. In patients in whom 
intravenous clotting is likely to occur the application 
of compression bandages to both lower extremities 
should be used postoperatively. 

8. Heat. A heat tent to the lower part of the 
abdomen and the extremities is undoubtedly of value 
because of its beneficial effect on the tone of the in- 
testine. It also produces reflex vasodilatation of the 
peripheral vessels. 

9. Hirudinization and heparinization. The use of 
anticoagulants as prophylactic measures has become 
increasingly popular, but unless there is definite evi- 
dence of hereditary predisposition or unless the pa- 
tient gives a history of having had previous throm- 
boses, it is doubtful whether the routine use of any of 
these anticoagulants is justified prophylactically. 

The authors then discuss the therapeutic measures 
used in cases of thrombosis of the superficial veins. 

1. Thrombophlebitis. When thrombophlebitis in- 
volves the superficial veins, the treatment is usually 
conservative and consists in compression of the en- 
tire extremity from the metatarsal phalangeal joints 
up to the groin. Adhesive elastic bandages should 
be applied to the thigh. To prevent propagation of 
a thrombus, it is imperative that these patients be 
treated by ambulation and not be allowed to remain 
in bed. Compression of the extremity is efficacious 
by compressing the vein wall against the thrombus, 
which tends to fix it, and produce relative immobility 
of the vein. Radical therapy (high ligation) is occa- 
sionally desirable. In the majority of superficial 
thrombophlebitides radical therapy is unnecessary; 
however, because an occasional detachment of a su- 
perficial thrombus results in massive embolism, this 
procedure becomes life-saving. Four cases were ob- 
served by the authors in which death resulted from 
a massive pulmonary embolism, the clot originating 
in the long saphenous vein. These fatalities could 
have been prevented by the timely ligation of the 
saphenous at its junction with the femoral vein. 

2. Phlebothrombosis. Patients with this condition 
should never be treated conservatively. High liga- 
tion of the vein should be done as early as possible, 
the extremity compressed by bandages, and the pa- 
tient made ambulatory. This procedure shortens the 
patient’s convalescence and in many cases may pre- 
vent tragic complications. 

Intravascular clotting of the deep veins produces 
a different clinical picture from that of the super- 
ficial veins. 

1. Thrombophlebitis. In most cases, conservative 
therapy suffices. Elevation of the extremity favors 
the return flow of blood and tends to decrease the 
propagation of the thrombus. Compression bandages 
are of great value, and should extend from the toes 
to the inguinal region. The application of heat post- 
operatively is of advantage. Anticoagulants, such as 
hirudin and heparin, may occasionally be of value. 
Vasodilatory measures by artificially induced fever 
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have been suggested. In thrombophlebitis of the deep 
veins, the best therapy is the production of vasodi- 
latation by blocking the regional sympathetic gan- 
glion with procaine hydrochloride. 

The indications for radical therapy are suppura- 
tion at the site of the thrombophlebitic process with 
resultant liquefaction of the clot and the production 
of infected emboli. In some cases of thrombophle- 
bitis, the infection extends proximally along the vein 
wall through the perivenous lymphatics so that a 
rapid progression of the thrombophlebitic process or 
a propagation of the clot occurs. In either event, 
division and ligation of the vessel proximal to the 
diseased process is imperative to prevent the exten- 
sion of the process upward and possible fatal embo- 
lism and sepsis. The indications and procedures for 
interference by operation, and puerperal sepsis are 
discussed at considerable length. 

2. Phlebothrombosis. Unlike thrombophlebitis of 
the deep veins, phlebothrombosis occurs more insidi- 
ously, unassociated with marked clinical manifesta- 
tions. Of great diagnostic importance is the increas- 
ing pulse rate. Conservative therapy is indicated in 
the absence of rapid progression and evidence of 
infarction. Application of elastic bandages, use of a 
heat tent, heparinization, and vasodilatation may be 
used. Radical therapy is indicated in a rapid pro- 
gression of the thrombosis, shown by upward exten- 
sion of tenderness, a persistent elevation of the pulse 
rate, and fever. The development of an infarct is an 
important indication for radical therapy. Ligation 
alone is usually sufficient, but excision of an involved 
segment of vein is occasionally desirable. 

HERBERT F. Tourston, M.D. 


Crafoord, C., and Jorpes, E.: Heparin as a Prophy- 
lactic Against Thrombosis. J. Am. M. Ass., 1941, 
116: 2831. 


Heparin prepared by extraction from liver and 
lung tissue has been used as an anticoagulant to 
preclude postoperative thrombo-embolic complica- 
tions. It is a mucinoid polysulfuric acid produced 
by the mast cells of the connective tissue, stored 
within the metachromic granules, and supplied 
finally to the blood. A 5 per cent sterile solution 
containing from 50 to 75 mgm. of heparin per dose 
was given intravenously in four single injections. 
Heparinization by continuous intravenous drip or 
preliminary pre-operative therapy was not recom- 
mended, but four hours after operation hepariniza- 
tion was begun and continued for from five to ten 
days, after which time it was gradually discontinued. 
Treatment was discontinued when the patient’s tem- 
perature and circulatory status appeared to be 
normal. 

In the present series of cases, 250 or 350 mgm. of 
purified heparin were given intravenously to patients 
over thirty-five years of age who submitted to opera- 
tions on the gastro-intestinal tract, the biliary sys- 
tem, or the urinary passages, or to major operations 
for hernia or varices. In 325 cases treated post- 
operatively, no symptoms of thrombo-embolic com- 
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plications arose, but complications were noted in 9 
per cent of a control series of 1,111 similar untreated 
cases. In a supplementary series of 88 gynecological 
patients operated on for myoma or prolapse uteri 
and independently heparinized by a colleague, no 
thrombo-embolic complications developed, whereas 
in the control group the incidence of thrombosis and 
embolism reached 4 per cent. 

No undesirable blood reactions were ascribed to 
heparinization and in only 1 case was anaphylaxis 
manifested. The blood picture, urinary secretion, 
temperature, pulse rate, and blood pressure were not 
affected by heparin. Hematomas developed in 5 
cases, none of which was surgically significant. Im- 
pure preparations of heparin, however, frequently 
gave pyrogenic reactions. 

BENJAMIN G. P. SHartrorr, M.D. 


BLOOD; TRANSFUSION 


MacKay, M. E.: The Bacteriostatic Effect of Disin- 
fectants in Human Serum and Citrated Plas- 
ma. Brit. M. J., 1941, 1: 747. 


Although human serum is not a good medium for 
bacterial growth, bacteria will remain viable in it, 
and certain organisms will grow in it even at tem- 
peratures as low as o° C. This is also true for recon- 
stituted dried serum; so that bacterial infection is a 


potential danger in the use of reconstituted dried _ 
serum as a transfusion fluid, particularly since dur- _ 
ing the process of solution the serum may become © 


contaminated either through careless handling or by | 


the use of non-sterile water in dissolving the serum. 
It is improbable that serum contaminated in this 
way would be a danger to the patient if it were used 
immediately after reconstitution, but if it were 
allowed to stand under bad conditions of temper- 
ature bacterial growth would take place. Therefore 
an attempt has been made to find a disinfectant 
which could be added to the serum before drying, or 
to the dissolving fluid, which would not produce 
toxicity even when large volumes of serum were 
transfused. At a later stage an experiment on 
citrated plasma was included. 

The experiments showed that disinfectants have 
only a limited value in controlling bacterial growth 
in stored serum. Of those tried, the most effective 
was proflavine. 


Growth of the bacillus subtilis and staphylococcus — 


aureus was prevented for six days by merthiolate © 


1/10,000, metaphen 1/10,000, phenyl mercuric ni- 


trate 1/50,000, and proflavine 1/100,000. Growth 
occurred in sulfanilamide 1/5,000 after twenty-four 4 


hours. 


The enterococcus was inhibited for three days by © 
phenyl mercuric acetate 1/ 100,000, proflavine 1/100,- 


ooo, and merthiolate 1/10,000. Growth in three days © 
could be demonstrated in the presence of metaphen ~ 
1/10,000, phenyl mercuric nitrate 1/50,000, and © 


sulfanilamide 1/5,000. 


The pseudomonas pyocyanea was not inhibited 4 


by any of these disinfectants. 
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Thymol and p-chlor-m-cresol were ineffective as 
bacteriostatics; and these and phenyl mercuric ace- 
tate precipitated proteins in serum. 

Freezing at —20°C. and drying in serum did not 
affect the bacteriostatic power of metaphen, sul- 
fanilamide, proflavine, and phenyl mercuric nitrate; 
nor did the presence of the disinfectants affect the 


‘solubility of the dried serum. 


Molds were inhibited by 1/50,000 pheny] mercuric 
nitrate but not by 1/10,000 proflavine. 

Sulfanilamide will prevent the growth of the bacil- 
lus subtilis, micrococcus tetragenus, and pseudo- 
monas in whole blood for thirty days at 4°C., but 
not at 22°C. 

Bottles of serum sent by the Emergency Blood 
Supply Depots of the London region for drying have 
been tested for sterility as they were received, and 
the results of these tests have been reported back to 
the depots. Some of the bottles have been found to 
be contaminated, but the number has steadily de- 
creased as the depots have gained experience in the 
separation of the serum. As there was no evidence 
of gross infection in any case, and as the bottles were 
held at 4°C., at which temperature bacterial growth 


is slight, the infected bottles were pooled with the 
sterile ones during filtration. The majority of the 
contaminants were spore-bearing aerobes of the sub- 
tilis type, and gram-positive cocci—either micro- 
cocci or sarcine; the pseudomonas was also isolated 
from serum and from stored citrated plasma. The 
necessity for filtration is evident, and from experi- 
mental results it is also evident that, although the 
contaminants of the subtilis type would be suscep- 
tible to the action of disinfectant, the gram-positive 
cocci and pseudomonas would be resistant to its 
action, and the value of adding disinfectant to serum 
is doubtful. 

While it is obvious that the correct procedure is to 
maintain conditions of absolute sterility during both 
the preparation and the solution of dried serum, and 
that the reconstituted serum should be used immedi- 
ately, it is possible that in wartime reconstitution 
might take place under difficult conditions and it 
might not be possible to use the serum immediately. 
In such circumstances results would indicate that 
proflavine 1/100,000 and phenyl mercuric nitrate 
1/50,000 would prevent bacterial growth for three 
days. Joun E. Krrxpatrick, M.D. 
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SURGICAL TECHNIQUE 


WAR SURGERY 


Fuchs, K.: Vestibular Function and Flyers. Cana- 
dian M. Ass. J., 1941, 45: 15. 


Not only are perfect visual functions of impor- 
tance in flyers, but the air-force man must also 
possess clear sinuses and nasal passage, good hearing, 
and a normal sense of balance. 

There are three different mechanisms connected 
with the ear: 

1. A primitive static apparatus (sacculus and 
utriculus) for the maintenance of equilibrium. When 
the body is at rest, the otoliths give information as to 
the position of the body in space by their pressure on 
the macula. The otolith apparatus exerts a tonic 
action on the body musculature. 

2. A kinetic or semicircular-canal mechanism for 
the recognition and analysis of motion of the head 
in connection with the muscles of the eyes and 
back. 

3. A nervous mechanism for hearing. 

The semicircular canals are not absolutely in a 
correct horizontal, frontal, or sagittal plane. If they 
were, no movement of the endolymph could occur in 
the frontal canals by turning a person in a revolving 
chair. The relatively purest horizontal nystagmus is 
obtainable by bending the head forward for about 
30 degrees. 

Movements experienced by a man in a plane in 
flight are of three different kinds: (a) rotation (turn); 
(b) inclination without turn; and (c) acceleration 
and retardation in all directions. Stimuli from these 
movements usually produce subjective sensations or 
cause detectable reflexes. With closed eyes not even 
the most skillful pilot is able to give exact informa- 
tion about the relative movement or the position of 
his plane relative to the ground. 

Excluding the visual function, rotation-movement 
of the craft does not produce perceptible sensations, 
but on stopping these rotations an after-sensation 
appears, provided the retardation of the end of the 
rotating movement is more sudden than the com- 
mencement of the tonneau. With opened eyes this 
after-sensation can lead to vertigo by discord be- 
tween visual impressions and the illusion of rotation 
resulting from the stimulation of the vestibular organ. 

On sharp turns, spirals, or looping, the sagittal 
semicircular canals are stimulated if the flyer sits 
upright, and as there will be a very disturbing and 
dangerous vertigo after finishing the movement and 
leveling out, it is very useful to bend the head strongly 
to either shoulder during the maneuver and for at least 
40 seconds after the maneuver, in order to change the 
dangerous vertical vertigo into a harmless horizontal 
one when the head is again erected. 

On tonneaux the turn takes place in a vertical 
frontal plane and the consequent vertigo, if the pilot 
has sat and remains upright, can produce a fall- 
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reaction to the right or left. This can be changed by 
bowing the head forward 90 degrees during the 
maneuver, thus transforming the vertical vertigo 
into the less disturbing horizontal type. 

The rotation in a spiral nose dive takes place in a 
horizontally situated frontal plane, as on the revolv- 
ing-chair if the examined person puts his head on his 
knees. At the end of the nose dive the craft is 
leveled off and the plane of the consequent vertigo 
is frontal but vertical. Now a fall reaction will occur 
in the direction of the just completed rotation. This 
dangerous reaction may be prevented by bowing the 
head go degrees forward during the nose dive and 
facing the floor of the craft, by which the pilot thus 
allows only his horizontal semicircular canals to be 
stimulated. Letting up on the spiral nose dive, if 
the craft comes from the vertical position into the 
horizontal plane again, the pilot must sit upright 
immediately again, by which the stimulated hori- 
zontal semicircular canals remain horizontal and the 
vertigo is accordingly kept innocuous. 

Air sickness may be very serious and may be con- 
trolled by a week-long treatment with 0.5 gm. of 
hexamethylene tetramine twice a day if one starts 
treatment a fortnight before. 

Influenza, colds, and coryza, and anything which 
diminishes the power of concentration, such as 
domestic worry and fear, tend to suppress the pri- 
mary sensations originated by the organs of sense. 
One should not fly after colds, coryza, and grippe 
unless there is perfect permeability of the eustachian 
tubes, since violent vertigo may occur from sudden 
pressure changes on the drum head during rapid 
ascent or descent. 

The application of physiology can be of great use 
to the pilot, and close supervision of flyers can effect 
life-saving control. Joun E. Kirkpatrick, M.D. 


Mulvany, D. K.: Hospital Organization in Air 
Raids. Jrish J. M. Sc., 1941, No. 185. 


The author outlines briefly the use of a ‘“‘control 
room” in each borough for the direction of the care 
of injured civilians in an air raid. 

Careful examination, removal of clothing, making 
an immediate record of the extent of injuries, and 
the routine use of anti-tetanic serum in the reception 
room are stressed. The decision as to which patients 
should receive priority is best left to a senior medical 
man. Tension pneumothorax should be looked for in 
the reception room. 

The ward for wounded should be on the ground 
floor with the operating theater. All windows should 
be sandbagged. Hanging lamps should be prevented 
from falling by the addition of a safety chain. 

The appearance of symptoms of blast injury to the 
lungs twenty four hours after infliction is apparently 
common and should be looked for before the adminis- 
tration of a general anesthetic. 
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Treatment for shock is begun on admission and 
consists in the administration of blood serum and/or 
whole blood, external heat, and occasionally adrenal 
cortex. Oxygen is given preferably by means of the 
Boothby mask in cases of cyanosis. Patients with 
mild clinical shock are usually operated upon as 
soon as they have had a pint of blood serum. Moder- 
ately shocked patients are usually operated upon 
within six hours, and the author believes this is very 
important in the prevention of gas gangrene. 
Severely shocked patients are frequently left alone 
for twenty four hours, at which time the author 
believes they must usually be operated upon to 
prevent death from gas gangrene or secondary shock. 

Operative treatment is briefly outlined, with par- 
ticular attention to the excision of devitalized tissue 
and proper cleansing of the skin. Sulfanilamide is 
used orally but is thought to be of limited value 
locally. Anti-gas-gangrene serum is believed to be 
uncertain prophylactically but is used freely in the 
active treatment of this infection. 

At present only ambulatory patients are moved to 
the basement of the hospital during an air raid. 
Air-raid shelters are not used. Bedfast patients are 
covered with heavy blankets or placed on a mattress 
beneath the bed. Leaving many windows and doors 
open is said to minimize destruction from a blast. 

The necessary fire-fighting equipment is outlined. 
The decontamination of blister gas cases is des- 
cribed, and some of the measures used in the treat- 
ment of burns are outlined. 

Tuomas C. Douctass, M.D. 


Folsom, T. R.: An Effective Technique for Desic- 
cating Plasma in Useful Quantities; The Sterile 
Unit Desiccator. War Med., 1941, 1: 342. 


A method for the desiccation and reconstitution of 
human plasma under completely sterile conditions is 
described in this paper. The equipment is relatively 
simple and reliable, being capable of simultaneously 
drying per day 10 ampules, each containing up to 
500 c.cm. of plasma. The cost of such a unit is 
approximately $250.00. The equipment is so consti- 
tuted as to permit the filling, drying, sampling, and 
sealing of the plasma within a closed system and 
thus prevent danger of contamination. 

STANLEY Rossins, M.D. 


Thomas, J. C.: Reduction of Dust-Borne Bacteria 
by Oiling Floors; Methods of Air Sampling— 
Experiments in the Canteen. Lancet, 1941, 241: 
123. 

“The effect of spindle oil on wood floors has been 
tested over a period of months, both in a crowded 
canteen and in hospital wards. In every case there 
has been a significant and prolonged reduction (about 
80 per cent) in the number of organisms projected 
into the air by sweeping. This reduction applies 
both to the common dust saprophytes and to patho- 
genic streptococci. 

“The effective period of the oil is shown to increase 


with each application up to a maximum of about 


two months, depending on the amount of traffic on 
the floor. The cost is low and is more than offset by 
the saving in floor polishes. 

“The oil can be applied to all wood floors, provided 
polish is removed beforehand, and to either glossy or 
cork-inlaid linoleum. The basis for primary appli- 
cation is one gallon per 800-1000 square feet of 
floor space. 

“Attention is drawn to the number of pathogens 
which may accumulate in ward dust, and it is sug- 
gested that the use of spindle oil on all ward floors 
would remove much of the danger of infection from 
this source. Its use in any crowded place, such as 
air-raid shelters, factories and large stores, would 
have a similar effect and would result in a general 
cleansing of the air. 

“The value of 1/500,000 gentian violet blood-agar 
as a selective medium for aerial counts is confirmed, 
and a brief description is given of the slit sampler, a 
new piece of apparatus for making these counts.” 


Robertson, M., and Keppie, J.: In Vitro Production 
of Toxin from Strains of Clostridium Welchii 
Recently Isolated from War Wounds and Air 
Raid Casualties. J. Path. & Bacteriol., 1941, 53:95. 


The occurrence of clostridium welchii in wounds in 
which there are no symptoms of gas gangrene has 
often been observed. This has led to the assumption 
that many clostridium welchii strains are non-toxic. 
It seemed, therefore, opportune to investigate this 
matter with the material afforded by the present war. 
The aim of this work was to correlate the in-vitro 
capacity of the strain to produce soluble toxin with 
its in-vivo pathogenicity as illustrated by the general 
nature of the case from which it was isolated. The 
potency of the fluids produced was viewed from the 
standpoint of measurable toxicity in relation to the 
recent clinical behavior of the organism. 

Twenty-six strains of clostridium welchii recently 
isolated from air-raid casualties and wounded sol- 
diers were tested for their capacity to produce toxin 
in vitro. The yield varied from 5 to 80 intravenous 
mouse m.l.d. per c.cm., the majority (61.5 per cent) 
of strains tested showing a toxicity of from 10 to 20 
mouse m.l.d. per c.cm. The strains were isolated 
from cases which ranged from acute gas gangrene to 
those in which the organism had only been transi- 
torily present without creating any recognizable 
symptoms in the patient. All but one of the strains 
tested were of a basic toxicity equal to and above 
that shown to be capable of causing gas gangrene if 
the conditions in the wound were favorable to its 
development. J. M. Mora, M.D. 


Longland, C. J., and Murray, J.: A Case of Recovery 
from Crush Syndrome. Lancet, 1941, 241: 158. 


A fifty-one-year-old man was brought to the 
hospital suffering from shock as a result of being 
buried under bomb débris for four hours. His blood 
pressure fell from 110/90 to 60/70 in three hours of 
coma. He was given 3 pints of filtered plasma and 
3 pints of filtered serum, and had rigors with one 
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bottle of serum. During the next five days he became 
jaundiced and mentally dull with oliguria, hema- 
turia, and uremia and his blood urea was 197 mgm. 
per cent. The blood pressure rose to 180/105. Fol- 
lowing the administration of large quantities of 
intravenous fluids, diuretic salts, and alkalis, the 
patient finally recovered. 

The authors believe that these symptoms result 
from sudden loss of hemoglobin from the circulating 
blood, and that tissue destruction by crushing may 
liberate a hemolysin and thus produce a hemolytic 
of jaundice and blockage of the kidney tubules. 
Severe compression of tissue over a long enough 
period of time causes an accumulation of metabolites 
and eventually acidosis. This factor combined with 
the low blood pressure of secondary shock and 
diminished urinary secretion produces optimal con- 
ditions for the deposition of acid hematin in the 
tubules of the kidney. The authors did not believe 
that the massive plasma transfusions produced any 
hemolysis in itself or that agglutinins were present 
in any of the pooled serum of plasma that was given 
the patient. Howarp A. LinpBerG, M.D. 


Campbell, D. R.: Ophthalmic Casualties Resulting 
from Air Raids. Brit. M.J., 1941, 1: 966. 


We are now becoming familiar with the types of 
ocular injury which result from air raids. They usu- 
ally occur in conjunction with other injuries and are 
regarded as of secondary importance, particularly 
during the first few days of treatment. They have 
shown that an ophthalmic hospital as such is im- 
practicable except for protracted cases, and that the 
ophthalmic surgeon must be prepared to take his 
instruments and equipment to any center where his 
services may be required. He may be met by a total 
absence of ophthalmic nursing and a lack of appre- 
ciation of the importance of vision in a patient who 
has multiple other injuries. The provision of oph- 
thalmic drugs, a skeleton set of instruments, and the 
inclusion on the staff of one or two nurses with oph- 
thalmic training would greatly facilitate matters. If 
possible some provision should be made for the 
ophthalmic surgeon to operate elsewhere than in the 
main theater, since the latter is likely to be occupied 
by general surgeons for several days after a raid. 


TYPES OF INJURY 


There appear to be three main causes of ocular 
injury: (1) explosive incendiary bombs; (2) the sud- 
den compression and expansion of the atmosphere 
caused by blast; and (3) direct blows on the eye. 


EFFECTS OF INCENDIARY BOMBS 


In a mild degree the effect of an incendiary bomb 
was that of multiple foreign bodies—particles of sand 
and oil were embedded in the eyelids, conjunctive, 
and corner. Whenever possible the foreign bodies 
were removed from the cornez immediately, flavine 
oil, and atropine were instilled, and when only one 
eye was affected the patient was able to return home; 
the eye usually became quiet in one or two weeks. 


There were, however, many cases in which the 
eyes had been burned, and usually both eyes were 
affected. The lids and conjunctive swelled, and the 
corneal epithelium was too edematous to admit of 
removal of the foreign bodies for perhaps a week. 
The patients suffered severe pain and had to be re- 
moved to a base hospital, where they made a slow 
recovery. It was found by experience that metycaine 
and merthiolate ointment gave great relief in the 
initial stages, without any ill effects on the cornez. 
Atropine was also administered and, later, saline 
lotion and collosol argentum drops were employed. 
It was found better to remove the foreign bodies a 
few at a time. The author was impressed by the 
softening of all the ocular tissues. Incendiary bombs 
often caused burns of the eyelids and face which 
were usually superficial and which were best treated 
with sterile petroleum jelly. 

In contrast to these, deep burns of the eyelids 
occurred in conjunction with extensive burns of the 
face in firemen and A.R.P. workers directly exposed 
to fire. The eyes themselves were usually uninjured, 
and this enabled the gentian violet and silver nitrate 
treatment to be used in the first instance, followed 
by petroleum jelly when the lower lids became soft- 
ened by lacrimation. Contraction was very apt to 
occur, and necessitated stitching the eyelid margins. 


EFFECTS OF BLAST 


Some peculiar effects on the eye of sudden com- 
pression and expansion of the atmosphere were no- 
ticed: (a) proptosis due to a sudden retrobulbar hem- 
orrhage causing immediate total loss of vision—the 
usual signs of evulsion of the nerve were absent, yet 
subsequent optic atrophy occurred; (b) extensive 
intra-ocular hemorrhage either from an iridodialysis 
in which the iris vessels were torn through, or from 
a torn retinal vessel; (c) one or more ruptures of the 
chorioid appearing as crescentic tears near the optic 
discs—these were quite different from the familiar 
contusion changes of the retina and were accompa- 
nied by small hemorrhages at the macula, with loss 
of central vision; (d) acute iritis and acute secondary 
glaucoma occurred in several cases about a week after 
injury. These were slow to recover. Investigations 
were made for any constitutional factor, but the 
conditions appeared to be due entirely to trauma. 


EFFECTS OF DIRECT BLOWS 


Perforating injuries of the cornea and rupture of 
the sclera from a direct blow were common injuries, 
and usually the eye had to be removed. Although 
the cornea cleared well there were always associated 
contusion changes in the retina, particularly at the 
macula, which gave rise to defective vision. There 
were no cases of intra-ocular foreign bodies requiring 
the use of the magnet. Leste L. McCoy, M.D. 


Sellors, T. H.: Chest Wounds; Anatomy, Physiol- 
ogy, and Pathology. Brit. M.J., 1941, 1: 825. 


In injury to the chest it is not so much the damage 
to the container as the damage to the contents that 
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matters. Actual damage to the enclosed viscera may 
have a profoundly adverse effect on the respiratory 
and circulatory systems, and to this may be added 
a series of secondary changes that result from the 
opening of the pleural cavity. These factors are a 
grave menace to life. A chest wound offers problems 
that are not found in any other part of the body, 
where the extent and effect of the destruction can be 
more or less estimated immediately. It is well to 
have one precept in mind, and that is that the course 
and effect of any missile after contact with the body 
are almost unpredictable. 

In considering the gross anatomy of the chest the 
first point that strikes one when looking at the 
thoracic cage stripped of its coverings is its tapering 
or cone-shaped upper part. The practical application 
of this feature lies in the fact that a missile traversing 
the upper part of the chest will pass through thick 
muscle layers which tend to close on the track and 
prevent communication of the pleural sac with the 
open air. On the other hand, penetration through the 
lower part of the chest is apt to leave the pleural 
cavity open and produce the dangerous form of 
“sucking” wound. Other points that may be em- 
phasized are the height to which the diaphragm 
rises in the chest. This ‘“doming” upward leaves at 
the periphery the deep costophrenic sinus, which is 
deeper behind than before. A penetrating wound of 
the lower chest will frequently puncture the dia- 
phragm after injuring the lung fringe and produce 
varying lesions of the upper abdominal contents. 
The vertebral column projects far forward into the 
cavity, so that the distance between the sternum and 
the spine is relatively small, from 4 to 4% in. On 
each side of the vertebral column lies a large para- 
vertebral gutter which accommodates much of the 
lung tissue. It is in these areas that fluid tends to 
accumulate in the pleural cavities, and that aspira- 
tion or drainage of the free pleural sac will be most 
effective. The obliquity of the ribs is a feature that 
makes orientation and location in the chest difficult. 
It is important to stress roentgenography as being 
absolutely necessary in these cases. X-ray films in 
two planes, for the location of foreign bodies and 
other abnormalities, are essential. 

A bullet produces a small-punctured entry wound 
and drills a clean hole with a minimum of surround- 
ing tissue damage. It does not make an unduly large 
exit wound. If a rib is touched an explosive effect is 
produced and bone is shattered and driven onward. 
This impact reduces the velocity and may turn the 
bullet sideways or even reverse it. The wound track 
is consequently more extensive and the damage 
correspondingly increased. Fragments of bomb are 
jagged and acquire tremendous spin. The effect on 
the tissues is extreme laceration. Pieces of cloth and 
dirt are carried in and are potential sources of in- 
fection. The lower velocity of this type of missile 
accounts for so many fragments being retained. 
Crushing injuries from falling masses of masonry 
and from direct compression are often responsible 
for gross and fatal visceral damage without any 


penetrating wound. The effects of “blast” have at- 
tained prominence recently. Blast produces nu- 
merous small hemorrhages and effusions throughout 
the alveolar and interstitial lung tissue. Free blood 
in the air tubes accounts for hemoptysis and for 
patches of atelectasis. The peripheral areas are most 
affected. 

From a physiological consideration the essential 
point of the normal physiomechanics of the chest lies 
in the fact that two elastic lungs are pulling like 
evenly balanced springs on each side of the mediasti- 
num. If one pleural cavity is violated the underlying 
lung is released and recoils toward the point of fixa- 
tion at the hilum. Changes in the function of respira- 
tion then take place. With the formation of a pneumo- 
thorax the heart becomes drawn toward the un- 
affected side so that with each act of respiration the 
mediastinum swings to-and-fro, or ‘‘flutters’’. This 
results in a steady increase of the carbon-dioxide 
content and diminution of oxygen in the lung. Punc- 
ture of the chest wall or lung may lead to an open 
pneumothorax, but if the opening is not valvular 
little harm results. A ragged external wound through 
the parietes constitutes a valve and admits more air 
than can be expelled. This indicates a “sucking” 
wound which is always potentially exceedingly dan- 
gerous to the respiratory economy. Tension pneumo- 
thorax is a common occurrence. The mediastinum is 
pushed over and encroaches on the ventilation capa- 
city of the opposite lung. For recognition of a tension 
pneumothorax the position of the trachea in the neck 
is valuable. It is easy to note a deviation in the su- 
prasternal notch. The early recognition of tension 
pneumothorax is of the utmost importance, since its 
neglect may lead to death from direct mechanical 
embarrassment, whereas its rapid relief could be 
obtained by putting a needle into the pleural cavity 
and letting the air escape. 

Subcutaneous emphysema is a common accom- 
paniment of thoracic injury. This is always more 
alarming than dangerous. Hemothorax has usually 
one of three origins: first, the intercostal or internal 
mammary vessels may be torn; second, the pul- 
monary vessels may be ruptured; and third, the 
heart and great vessels may be damaged. It is im- 
portant to decide whether the bleeding is active or 
whether it has undergone spontaneous arrest. Inter- 
costal artery bleeding is likely to lead to uncontrolled 
hemorrhage and may therefore require urgent at- 
tention. Pulmonary hemorrhage, unless rapidly fatal, 
tends to check itself. A hemothorax with a capacity 
of several pints is not incompatible with life, but 
prompt blood transfusions have certainly saved many 
lives. It should be noted that the blood in the hemo- 
thorax tends to remain fluid in a large number of 
cases. 

Massive collapse or pulmonary atelectasis is quite 
often encountered. In cases of persistent collapse 
bronchiectasis will inevitably follow. 

The pathological changes in traumatized lung are 
laceration and hematoma formation. Many badly 
torn fragments remain viable although their liability 
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to later infection is great. Distant reflex complica- 
tions of chest injuries often occur and may be con- 
siderable. Retention of urine is the most common. 
Acute dilatation of the stomach also occurs, and 
multiple and diffuse hemorrhages in the mesentery 
and under the bowel peritoneum may result in a 
fatal peritonitis. This author has had 2 such cases. 
J. Danret WILtems, M.D. 


=e, * F.: Lung Blast. Med. J. Australia, 1941, 1: 
784. 

The author bases his observations on cases of lung 
blast coming under his care. He points out that the 
chief characteristics of lung blast differentiating it 
from other pulmonary injuries is a severe lesion of 
the lungs without any apparent injury to the chest 
wall, except perhaps some hemorrhage between the 
parietal pleura and the thoracic wall. There is no 
subcutaneous bruising, no fracture of the ribs, and 
no blood in the pleura cavity. 

The lesion is due to the effects of detonation of 
high explosives. The lungs present irregular areas 
of hemorrhage which are most pronounced on the 
visceral pleura. The extent of lung involved depends 
upon the force of the detonating wave and to any 
protection the lungs may have from the position of 
the subject, and finally upon the period of survival 
after exposure to the detonation. Lungs of persons 
coming to autopsy soon after the blast present bright 
red areas of hemorrhagic consolidation that are com- 
pletely airless. Submucous hemorrhages visible to 
the naked eye may be seen in the trachea and bronchi. 
Patients that die later present considerably larger 
areas of hemorrhage than those that die immediately. 
The later lesions present a central dark red solid zone 
woody to the feel, where repair attempts may be 
visible, and a peripheral bright red zone where all 
the alveoli are packed with fresh, well staining non- 
hemolyzed red blood cells. The central zone is ac- 
cepted as the original lesion, while around the periph- 
ery there is a zone of later bleeding, the extent of 
which depends upon the length of time the subject 
lives. When persons recover after the injury, clinical 
signs reveal that these areas have become completely 
normal and the lesions undergo complete resolution. 

It has been shown that the lesions in the lungs are 
due to the sudden and violent impact of the blast 
wave upon the chest wall itself, rather than to the 
suction wave drawing air out of the lungs and thus 
lowering the intrapulmonary pressure, with conse- 
quent collapse and rupture of the alveoli. The posi- 
tive blast wave acting on the elastic chest wall causes 
it to be driven in onto the lungs, and this impaction 
is the cause of the hemorrhages. The clinical picture 
varies with the size of the exploding bomb, the pro- 
tection afforded to the subject by buildings or other 
objects, or by his position in relation to the blast 
wave. A person facing an exploding bomb may have 
both lungs affected anteriorly, whereas one standing 
with his back to the bomb explosion would have both 
lungs affected posteriorly, and again one with his side 
to the blast would have one lung affected. 


The condition may be difficult to diagnose from 
other closed injuries, especially if the patient suffers 
from the direct blast of the bomb and is then buried 
under a pile of débris which may cause a crushing 
injury. In the typical case the clinical onset of the 
illness is delayed some time after the explosion. At 
times these patients have been thought to be suffer- 
ing from pneumonia, but they lack the characteristic 
flush seen in pneumonia and usually there is no 
breathlessness while a history of exposure to bomb 
blast should point to the correct diagnosis. A roent- 
genograph will reveal mottled woolly shadows corre- 
sponding in extent to the hemorrhagic areas, and 
where these coalesce it may reveal consolidation of 
a whole lobe. A blood count may reveal a neutrophile 
leucocytosis, but it is difficult to say whether this is 
due to a pulmonary lesion or to wounds suffered 
elsewhere on the body. 

All people rescued from the vicinity of an explod- 
ing bomb must be suspected of having lung blast, 
which may not reveal itself for some hours, and the 
lungs must be respected accordingly. Usually there 
is no doubt that people who have been near an ex- 
ploding bomb need treatment, as they are suffering 
severely from shock, even if they have no apparent 
injury. This shock may disappear in a few hours but 
the patients must be kept in the hospital for twenty- 
four hours to obviate their discharge in a condition 
of as yet unrevealed lung blast. 

For the revealed condition of lung blast, the treat- 
ment is not unlike that for pneumonia—the adminis- 
tration of morphine and heat for pain, of expectorant 
mixtures for cough, of oxygen for cyanosis, and the 
usual good nursing care. Sulfapyridine may be useful 
in preventing infection of the collapsed areas. It is 
finally pointed out that these patients tolerate trans- 
portation badly, and unless absolutely necessary they 
should not be moved from one hospital to another. 

AnTHony F. Sava, M.D. 


Gordon-Taylor, G.: Abdominothoracic Injuries. 
Brit. M. J., 1941, 1: 862. 


Abdominothoracic wounds as studied from the offi- 
cial history of the war of 1914-18 demonstrate that a 
vast majority are determined by the exact abdominal 
lesion produced. The wounding of the hollow viscus 
in the abdomen always carries a higher rate of fatal- 
ity. An excellent classification of penetrating abdom- 
inothoracic wounds is the following: 

1. The chest and abdomen may be penetrated by 
separate missiles so that the wounded man some- 
times becomes a veritable St. Sebastian, his abdo- 
men and chest riddled with fragments of high 
explosive or machine-gun bullets. 

2. Missiles may penetrate the chest and may 
emerge through the abdominal wall or be retained 
within the belly; on the other hand, the track of the 
missile may be in the reverse direction, that is, the 
wound of entry may be in the abdomen and the 
fragment retained within the thorax. 

3. Traversing wounds of the lower chest, especially 
if inflicted during expiration, may pass through the 
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diaphragm and occasion damage to the abdominal 
organs lying immediately subjacent to the midriff. 

4. Tangential wounds of the lower thorax with 
considerable damage, including diaphragmatic in- 
jury and perforation, may be present. 

Injuries of the diaphragm are especially frequent. 
The wound is usually small. Many openings are 
mere puncture wounds. Small wounds may heal 
spontaneously, and others may be temporarily 
plugged by omentum, spleen, liver, stomach, or 
other organs. Wounds of the central tendinous part 
are obviously more serious than those at the periphery, 
but some patients survive even with these wounds. 

The diagnosis of penetrating abdominothoracic 
wounds is not easy. Doubt may be felt at first 
whether the gravity of the condition of a man with 
an abdominothoracic wound is due to the thoracic, 
to the abdominal, or to some other injury. The 
apertures of entry and of exit of a traversing wound 
indicate the track of the missile with fair accuracy. 
The position of the patient at the time of injury also 
demands consideration. In cases in which the frag- 
ment of metal spicules or spicules of broken rib are 
suspected, roentgenological investigation is indis- 
pensable. The clinical signs and symptoms are ab- 
dominal rigidity, sickness, and vomiting, a catch at 
the end of inspiration, sometimes a spasm or hiccup, 
and altered respiration of the thoracic type of 
breathing. Pain is induced by lifting, by coughing, 
and by deep respirations. 

The decision as to the time of operation, the type 
of operation, and the chronological sequence of the 
stages of the undertaking will depend upon: (1) the 
degree of shock and collapse of the patient; (2) 
absence of collapse of the lung; (3) experience and 
judgment of the surgeon. 

The existence of blast-contusion of the lung is now 
well established. The patient may be in very close 
proximity to detonating bombs, and may be suffer- 
ing from a dangerous and grave degree of saturation 
of the blood by explosive gases, such as carbon 
monoxide and nitric oxide. 

Injuries produced inside the abdomen by large 
fragments of metal or other foreign bodies are almost 
always irrecoverable. This author has, however, 
seen one patient who had a piece of brass tubing, 
438 in. long, removed from the middle of the right 
scapula. This patient recovered without complica- 
tions. J. Dantet WILtems, M.D. 


Rebaudi, F., and Musso, A.: The Treatment and 
Results of War Fractures (Trattamento e risultati 
nelle fratture di guerra). Chir. d. organi di movi- 
mento, 1941, 26: 333. 

In treating war fractures, the authors attend first 
to the immediate reduction of the fracture, which in 
most cases is obtained by manipulations on the trac- 
tion table and in some cases by wire extension. 
Anesthesia is always used: ether narcosis is advisable 
for sensitive subjects; simple scopolamine prepara- 
tions are very useful and are associated with local 
percain anesthesia if necessary; but spinal anesthesia 


is condemned. When the fracture has been reduced, 
the authors excise the contused soft parts and remove 
all foreign bodies which can be easily extracted, but 
leave those that would require traumatizing inter- 
ventions. Before and after the excision, they cleanse 
the wound by means of superficial swabbing with 
tincture of iodine, followed immediately with alcohol 
to eliminate all excess of the tincture; then they fill 
the wound with sterile vaseline oil and apply a well 
fitting plaster cast. Normally, the cast is removed 
after twenty days, at times after one month; it is 
rarely necessary to change the cast because of serious 
circulatory disturbances in the extremity, and in 
these cases the amount of cotton padding used is 
slightly increased. 

When there is extensive loss of substance, it is 
important to cover the damaged region with avail- 
able flaps of tissue: if the flaps are insufficient, the 
dead spaces are filled with gauze soaked in sterile 
vaseline oil. At times, the gaps are reduced by the 
insertion of some catgut or horsehair sutures when- 
ever it is possible to bring the cutaneous parts to- 
gether; but, when the patient is admitted twelve, 
twenty-four, or more hours after the occurrence of 
the injury, no attempt is made to close the wound, 
which is then simply covered with a sterilized oily 
dressing. The well fitting plaster cast over the vase- 
line oil dressing, which constitutes an unfavorable 
milieu for the development of germs, insures main- 
tenance of the reduction and prevents resorption of 
toxic material and secondary infection of the wound. 
If infection gains a foothold, the treatment is that of 
Orr for osteomyelitic processes as the maceration 
itself detaches the sutures and allows discharge of 
the pus. After the first few days, the temperature, 
which is not always high, falls and no attention is 
paid to the eventual discharge of pus from the ex- 
tremity of the plaster cast or to the unpleasant odor, 
but on the twentieth day the case is renewed. In 
the rare cases in which the temperature does not 
fall, a temporary window is made in the cast to 
allow discharge of the retained pus and to remove 
any sutures that may still hold: as soon as possible, 
the closed treatment is resumed. 

The concept of the time allowable between the 
injury and this treatment should not be regarded as 
absolute: the authors have received cases from one to 
three days after the injury in which excellent final 
results were obtained with the described treatment. 
The method of closed plaster casts was also applied 
successfully in patients who were admitted from 
three to eight days after the injury and who had not 
been given the immediate logical treatment. These 
patients presented local or general septic complica- 
tions and the only change introduced in the treat- 
ment was to omit the sutures; absolute immobiliza- 
tion soon stopped the septic resorption symptoms, 
and the local treatment became that of an osteo- 
myelitic process. 

The greatest number of war fractures were of the 
diaphysis of the humerus. In all cases, the plaster 
cast included the chest, arm, and forearm, usually 
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with the arm in abduction and the forearm at a right 
angle to the arm; the immobilization in the complete 
apparatus was always more than thirty days because 
callus formation was slow. Among 120 cases, there 
were 1 of pseudarthrosis, 6 of exuberant callus, and 
3 of deformation. In fractures of the forearm, the 
cast extended from the metacarpals to the middle of 
the humerus: in 80 cases, there were only 12 defec- 
tive functional results. In subtrochanteric fracture 
of the femur, the cast was always left on more than 
ninety days: among 95 cases, there were only 6 with 
shortening and deformity of the callus worth men- 
tioning; in 10, there was incomplete stiffness of the 
knee which improved under treatment. In 170 frac- 
tures of the leg, there were 8 unsatisfactory final 
results, while among 40 cases of injury to the feet, 
there were 15 in which walking was seriously imped- 
ed. RicHarpD Kemet, M.D. 


Wallis, A. D., and Dilworth, M. J.: Lactose for the 
Prevention of Odor in the Closed-Cast Treat- 
ment of Compound Fractures. Brit. M.J., 1941, 
I: 750. 

The increasing use of the closed cast method of 
treating compound fractures, particularly under war- 
time conditions, caused the authors to propose a 
means of preventing the foul odor that is one of its 
principal disadvantages. The procedure, of which a 
more detailed account will be published elsewhere, 
has been devised in connection with the treatment 
of osteomyelitis by the Winnett-Orr technique. The 
application of that method to compound fractures 
has been well described by Trueta (1939). 

Briefly stated, it is the authors’ hypothesis that 
the foul odor which develops in these casts is the 
result of putrefaction. As Kendall et al. (1913) have 
expressed it: “Fermentation takes precedence over 
putrefaction.” It is when bacteria are utilizing pro- 
tein for fuel rather than for merely structural re- 
quirements that foul products are formed. This 
principle is commonly referred to as the “protein- 
sparing effect of carbohydrate.” 

In selecting a sugar for use in wounds, lactose was 
chosen instead of glucose because, since its molecule 
is larger (Kendall and others, 1913), a solution of it 
which is isotonic with the blood contains more sugar 
and (Kendall, 1923) loss by absorption from the 
wound should be less. Since the first stage in the fer- 
mentation of lactose is the production of galactose 
and glucose, the latter becomes available for the rela- 
tively few organisms which cannot utilize lactose. 

For clinical use a 12 per cent solution was arbi- 
trarily chosen. Lactose of U.S. P. grade is dissolved 
in distilled water and autoclaved in quantities of 
about 50 c.cm. Sterile gauze dressings which have 
been dipped in this solution are placed in the wound 
instead of the usual vaselined gauze packs. A cover- 
ing of dry gauze is employed to keep the sugar from 
contact with the plaster lest crumbling occur. In 
débridement the solution should be made and auto- 
claved within two hours of the time the water is dis- 
tilled, as a precaution against the presence of spores. 


At subsequent redressings this precaution is unneces- 
sary, since the granulation tissue is an adequate 
barrier against toxins (White, 1931). 

This method has been employed with Winnett-Orr 
casts for periods up to four weeks without the devel- 
opment of a definite odor of putrefaction. With the 
use of lactose both the amount of exudate and the 
tendency to excoriation of the surrounding skin ap- 
pear to be diminished, probably because the bacterial 
production of proteolytic enzymes is decreased in 
the presence of utilizable carbohydrate. It does not 
affect the odor of pseudomonas pyocyaneus. 

Joun E. Krrxpatrick, M.D. 


Orr-Ewing, J., Scott, J. C., and Gardner, A. D.: The 
Bacteriological Investigation of Wounds Treat- 
ed by the Closed Plaster Method. Brit. M. J., 
1941, 1: 877. 

The authors have devised a “‘window”’ for inser- 
tion into a plaster cast which permits repeated bac- 
teriological examinations to be made on underlying 
wounds and at the same time prevents the entrance 
of bacteria and maintains even pressure over this 
area equal to that of the remainder of the cast. 

Ten cases (9 compound fractures) have been stud- 
ied by 73 complete analyses of the bacterial flora 
of the wounds. The methods of cultivation were, in 
general, those recommended by the Medical Re- 
search Council War Memorandum No. 2. 

Clostridium welchii was found in one case on the 
fourth examination and persisted for four weeks. 
There were no symptoms of gas-gangrene infection. 

Hemolytic streptococci of the Group A variety 
and staphylococcus aureus each were found in 7 
cases (5 of these cases had both cocci). Both were 
persistent in the wounds until they closed; 1 case 
showed the organism for nearly seven months. One 
group B streptococcus was found, but disappeared in 
a few days and had no pathogenic significance. 

Saprophytic organisms usually disappeared in a 
few days or weeks. In general, the bacterial flora 
was comparable to that of open wounds which re- 
ceive early treatment. The incidence of anaerobic 
infection was low compared to battle casualties in 
1914-18 and 1940. 

Although new species of bacteria are frequently 
added during changes of the plaster (7 of 12 samples 
showed new bacteria), no new species were found in 
21 subsequent samplings through the window. Of 
the 10 patients studied, 4 were found to have been 
infected in this manner. The number of new species 
of bacteria appearing in wounds is far greater in the 
early than in the comparatively late treated cases, 
and such infection is comparatively rare in subse- 
quent plaster changes. 

The authors believe that there is a considerable 
lag in the development of many species of bacteria 
in wounds which have been excised and cleansed 
within a few hours of the injury. For this reason 
they believe that the appearance of new species of 
bacteria within the first fifteen days may not be 
ascribed to “hospital infection.”” Some strains of 
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bacteria (12 in number) were completely removed by 
the primary treatment. This they believe indicates 
prehospital infection in the majority of cases. 

Three of 4 cases with the pseudomonas pyocyanea 
persistently harbored streptococci and staphylococci. 

The value of the closed-plaster method of treat- 
ment owes its efficacy to its physical and physio- 
logical effects rather than to any specific influence 
on the bacterial flora. Tuomas C. Douctass, M.D. 


OPERATIVE SURGERY AND TECHNIQUE; 
POSTOPERATIVE TREATMENT 


Hartman, Schelling, V., Harkins, H. N., and Brush, 
B.: Pectin Solution as a Blood Substitute. Ann. 
Surg., 1941, 114: 212. 

The present war has re-emphasized the urgent 
need for blood and blood plasma in the fluid or 
desiccated state, which may be used to combat shock 
and hemorrhage. In line with other defense work, 
the collection of desiccated plasma for our own armed 
forces has been undertaken by the American Red 
Cross under the supervision of the National Re- 
search Council. The present specifications covering 
the preparation of this material require the desicca- 
tion from the frozen state. From the standpoint of 
production alone, to say nothing of cost, transporta- 
tion, storage, and application, it seems obvious that 
some other substances which may be used as sub- 
stitutes or supplements for blood and blood plasma 
must be found. 

The widespread and successful use of blood plasma 
and blood serum in shock and hemorrhage has dem- 
onstrated most convincingly that the primary need 
in such emergencies is to replenish the volume of 
circulating fluid with a fluid which has identical or 
similar physical characteristics rather than new red 
blood cells. 

After briefly reviewing the use of other materials 
used in substitution for blood or blood plasma, the 
authors note that pectin is a substance very familiar 
to the profession but its therapeutic application has 
been confined to the skin and intestinal tract. It is 
described as a colloidal carbohydrate of high molecu- 
lar weight and rather complex composition. The 
intravenous use of pectin solution as a blood sub- 
stitute in shock is proposed by the authors. They 
describe in detail the source and preparation of pec- 
tin for intravenous use. 

No evidence has been found in the literature to 
indicate that pectin is an antigenic substance, but 
since it has not been used intravenously as a thera- 
peutic agent, it seemed desirable to determine 
whether or not it was antigenic or whether it would 
produce so-called anaphylactoid symptoms. Experi- 
mental studies were done to this end and are des- 
cribed in detail. 

The authors conclude that the use of pectin as the 
colloid base for a blood substitute is logical because 
it is one of the most hydrophilic of colloids, only 0.5 
gm. of pure material per 100 c.cm. of solution being 
required to make a solution with a viscosity and 
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osmotic pressure near that of whole blood. Thus, 
fourteen times more acacia, gelatin, or isinglass, 
gram for gram, is required to make a suitable intra- 
venous solution, than is required with pectin. 

Preparation and sterilization of the solution is 
readily accomplished, but certain essentials must be 
observed, i.e., neutralization; addition of electro- 
lytes; and testing for (a) viscosity; (b) hemolysis of 
the red blood cells; (c) sedimentation of the red 
blood cells; and (d) precipitation of fibrin. 

The preliminary experimental work indicates that 
pectin is non-antigenic and non-toxic. It is retained 
in the body for a short time and then eliminated 
rapidly. There appears to be no cumulative effect 
in using the solutions described. Brief reports are 
given of 7 patients who received a pectin in place of 
a blood transfusion, and, in addition, 1 normal in- 
dividual received pectin intravenously, all without 
reaction or untoward results. 

HERBERT F. Tuurston, M.D. 


Smith, A. N.: The Incidence of Potentially Patho- 
genic Staphylococci in the Nose and on the 
Skin of Healthy Subjects. J. Roy. Army M.Corps, 
Lond., 1941, 76: 341. 


The present investigation deals with the examina- 
tion of 100 healthy individuals for the presence of 
potentially pathogenic staphylococci in the nose and 
onthe skin. Organisms isolated were tested for pigment 
formation and fermentation of mannitol and coagu- 
lase formation, the last being the most accurate index 
of pathogenicity. The experiment revealed that 32 
per cent of the individuals examined were nasal 
carriers and 5 per cent skin carriers. 

The significance of the work in relation to infec- 
tion of wounds is evident especially in the I‘ght of the 
previous work by Devenish and Miles who showed 
that organisms could be grown from the inside of 
operating gloves following a surgical procedure. 

STANLEY Rossins, M.D. 


Cole, P. P.: Experiences in Reparative Surgery of 
the Upper Limb. Brit. J. Surg., 1941, 28: 585. 


The author discusses his experience with skin 
grafting in the repair of scar-tissue contractures fol- 
lowing wounds and burns of the upper limbs. The 
article is profusely illustrated, showing both the 
technique employed and the functional and cosmetic 
improvement obtained. 

He believes that whole-thickness skin grafts are 
the only reliable means of dealing with severe de- 
grees of crippled and contracted hands. It is impos- 
sible to straighten the fingers without rupturing 
flexor tendons in many cases of excessive scar-tissue 
formation of long-standing distortion. Cole has fre- 
quently excised the first interphalangeal joint from 
the dorsal aspect at the same time that the skin 
grafting has been done, without untoward effect. 
Removal of such bone should be sufficient to allow 
full extension. 

In primary grafting the element of pressure evenly 
applied is of primary importance. The author uses 
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a mold made of Stent’s composition (after prelimi- 
nary scalding for asepsis), backed by a metal trough. 
An impression of the wound and part is taken with 
this material. The impression shows the raw area 
sharply defined. A lead pattern is made from this 
and the outline of the pattern is used to cut the piece 
of skin for grafting in order that the tension after 
grafting be just the same. The graft is applied after 
perfect hemostasis has been obtained and is sutured 
in place with fine catgut sutures. It is covered with 
a single layer of gauze moistened with paraffine; 
then the mold is replaced. When Thiersch grafting 
is used, the dressing is omitted. The wound is firmly 
strapped and bandaged in order to maintain even 
pressure and to serve as a splint. It is dressed not 
more than forty-eight hours later. The graft and 
surrounding skin are cleansed with S.T. 37; the sur- 
rounding skin is moistened with alcohol, dried, and 
powdered, and the splint with the single layer of 
paraffine gauze is replaced. The wound is dressed 
daily for another ten days. Flavine-parafiine is used 
for dressings at the end of the first week, 10 per cent 
alcoholic flavine by the end of eleven days. The 
splint is maintained for approximately three weeks. 
Vesication sometimes occurs but is of no importance. 
Failures are attributed to imperfect hemostasis, 
asepsis, or pressure. 

The author believes that, as a general rule, repara- 
tive work on the hand distal to the wrist is better 
accomplished by free skin grafting rather than by 
pedicled flaps, except for the repair of finger tips 
when a large part of the pulp and part of the nail 
has been sheared off obliquely. As a secondary pro- 
cedure it can be applied to save the proximal half 
of the second phalanx. 

Pressure is also important in primary Thiersch 
grafting. Cole regards the inlay grafting of Esser as 
the perfect method, subject to its limitations. 

A wire-mesh splint which he uses in primary graft- 
ing of finger clefts is illustrated; this not only applies 
pressure to the area but restores the normal spread of 
the fingers. By this means, bare tendon has been 
covered with whole-thickness skin with consistent 
success. 

The problem of pressure does not arise in sec- 
ondary grafting. Its solution is the elimination of 
sepsis. Merthiolate was found successful in obtain- 
ing asepsis when other drugs failed. The author has 
found sulfonamides administered by mouth and 
locally to be ineffective. He uses a basic application 
of eusol, and the skin margin is cleaned with S. T. 37 
every time the eusol dressing is changed. When the 
bed of granulation tissue is smooth, red, and nearly 
free from exudate, a bacterial count is made by 
smear and culture. Eusol is then replaced by 10 per 
cent alcoholic flavine. This is used from two to three 
times per day for three days, and cultures are again 
repeated. If this is satisfactory, the area is dressed 
every two hours for forty-eight hours with 10 per 
cent saline solution. On the table the skin margin is 
cleansed but the granulating area is not touched 
prior to grafting. 


Limitation of movement at the elbow, wrist, and 
shoulder requires more than‘surface grafting. A flap 
by direct or indirect transfer will be required. At 
the elbow and wrist a pedicle from the trunk is easily 
available. Marian Barnes, M.D. 


Davis, H. A.: Physiological Effects of High Concen- 
trations of Oxygen in Experimental Secondary 
Shock. Arch. Surg., 1941, 43: 1. 


The effects of high concentrations of oxygen were 
studied in normal dogs, and dogs in shock due to 
hemorrhage and hemoconcentration. The latter 
type of shock was produced by the subcutaneous 
injection of hypertonic salt solution. 

In the normal animal there was noted a slight 
increase in the hemoglobin and the red-cell count, a 
definite decrease in the white blood cells, and a slow- 
ing of the pulse, but there was no marked change in 
the blood pressure. There was very little change in 
the blood sugar, in the non-protein nitrogen, and 
in the blood chlorides. A definite decrease was 
shown in the carbon-dioxide-combining power (the 
latter finding may be the result of increased oxygen 
utilization in the tissues), and an average increase of 
3-5 volumes per cent of oxygen in the arterial blood. 

In hemorrhagic shock, a definite elevation of blood 
pressure was obtained. The carbon-dioxide-com- 
bining power of the blood was greatly decreased and 
there was an increase of about 1.7 volumes per cent 
in arterial oxygen. 

In shock associated with hemoconcentration, only 
a slight elevation in blood pressure was noted. There 
was a decrease in the carbon-dioxide-combining 
power of the blood and an increase of 4.8 volumes | 
per cent in the arterial oxygen. 

Davis believes that the administration of oxygen 


should be of value in the treatment of shock in man. 
SAMUEL PeRLOw, M.D. 


Haight, C., and Ransom, H. K.: Observations on 
the Prevention and Treatment of Postoper- i 
ative Atelectasis and Bronchopneumonia. Ann. 
Surg., 1941, 114: 243. fs 


Most cases of postoperative pneumonia and atelec- _ 


tasis are due to retained bronchial secretions and a 
small number are due to pulmonary emboli. The © 
incidence of these complications is influenced by vari- _ 
ous factors. They are most common in those patients | 


who have chronic coughs pre-operatively, and in — 


patients with upper abdominal operations. They | 
are about two and one-half times more frequent in | 
men than in women. [ 
Prevention of these complications can be aided by © 
careful oral hygiene and by treatment of chronic i 
pulmonary conditions before operation. Pre-opera- | 
tive sedation with long-acting drugs should be avoided | 
because of the inhibition of the cough reflex. Al-— 
though recent evidence indicates that the type oi | 
anesthetic agent does not greatly influence the inci- — 
dence of atelectasis and bronchopneumonia, it is ” 
important that the anesthesia be so gauged that the f 
patient will awaken promptly following the opera-_ 
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tion. Fewer pulmonary complications occur in pa- 
tients in whom transverse upper abdominal inci- 
sions have been made than in those with longitudinal 
incisions, apparently because of the greater ease in 
breathing. Postoperatively, elevation of the foot of 
the bed and frequent changes from side to side will 
help prevent these complications. The prompt 
recognition of the presence of bronchial secretions is 
of fundamental importance in the prevention of 
pulmonary complications. This can be accomplished 
in almost all instances by careful examination of the 
chest postoperatively. 

Voluntary cough is the most important single 
measure in the prevention and treatment of post- 
operative atelectasis and bronchopneumonia. Small 
doses of opiates to prevent the pain on coughing, and 
expectorants, will aid this. When the cough is in- 
efiectual in removing the bronchial secretions, as- 
piration should be accomplished either by means 
of a catheter or by bronchoscopy. 

SAMUEL PeERLOw, M.D. 


ANTISEPTIC SURGERY; TREATMENT OF 
WOUNDS AND INFECTIONS 


Poate, H. R. G.: Some Considerations in the Treat- 
ment of Wounds. Med. J. Australia, 1941, 1: 773. 


In wounds sustained under war conditions, healing 
by first intention can never be anticipated unless 
measures are taken to render them fit for such heal- 
ing, for this ideal method of repair takes place only 
in clean wounds. Whenever there is a residue of 
infection or a relic of necrotic tissue, the wound will 
always break down. Once the protective skin has 
been injured, any variety of organism may enter the 
deeper tissues. The great saving grace is that, except 
in violent and fulminating infections, there is ordi- 
narily a “‘lag period”’ of five to twelve hours between 
the time the wound is sustained and the time the 
implanted infection assumes a dominating position, 
and it appears that this lag period can be increased 
by prophylactic chemotherapy. 

When a wound has become infected in spite of all 
precautions, judicious surgical measures must be 
supplemented by a number of general measures de- 
signed to augment both the general resistance of the 
patient and the local resistance of the tissues of 
the wound area. Overcrowding must be reduced to 
a minimum and repeated dressings must be reduced 
in number. The author reports that in one hospital 
the number of infections in third-degree burns 
climbed from 11 per cent at the time of admission, 
to 66 per cent by the sixth day. Manual transference 
by the dressers plays the major part, but evidence 
has accumulated that the air and dust of wards are 
probable sources of infection. 

The action of antiseptics depends upon several 
factors: the concentration, the time of action, the 
temperature of the solution, the behavior of the anti- 
septics in the presence of organic matter, and the 
action of the antiseptics on the tissues of the body. 
Antiseptics are classified into six groups: 


1. Oxidizing substances such as peroxide of hydro- 
gen and permanganate of potash. These are of low 
toxicity and are rapid in action but have a drawback 
in that the nascent oxygen that they supply com- 
bines with almost any organic material and thus 
bacteria are likely to be spared in any medium rich 
in protein. 

2. The halogens. Chlorine and iodine have very 
rapid action and high efficiency, but they are some- 
what toxic and are apt to be totally inert in the 
presence of any organic material, with which they 
combine rapidly i they are present in excess or 
are patiently and frequently renewed. 

3. Heavy metals. Mercury, silver, copper, and 
zinc are the chief heavy metals used. The mercurials 
are to be condemned since to be effective they would 
be required in such concentration and quantity that 
grave damage to the tissues would result. However, 
the position of some of the more complex compounds 
of recent introduction is not so clear, for example, 
“‘metaphen,” merthiolate, and phenyl mercuric ni- 
trate, but blood is so mimical to their action that 
they are probably more suitable for application to 
the intact skin and superficial abrasions and infec- 
tions than for the depths of wounds. Mercurochrome 
is practically useless, as in a neutral or alkaline me- 
dium it is a very weak disinfectant and is incapable 
of sterilizing skin, superficial wounds, or infected 
blood. 

4. The alcohols. The author believes that alcohol 
or alcoholic solutions have no place in the treatment 
of wounds, since pure alcohol or alcohol ina strength 
of less than 70 per cent loses almost all its activity. 

5. Coal-tar derivatives. As a rule these are un- 
suitable for application to wounds, since they are of 
low bactericidal power if used in dilutions which 
have a minimal toxic effect on the tissues. 

6. The aniline dyes. Most aniline dyes are bac- 
tericidal to some extent. The most powerful are 
the brilliant green and violet dyes. The action of 
these dyes is slow, but it is notably accelerated by 
an increase in temperature. The presence of blood 
or serum inhibits their action to some degree. They 
are somewhat toxic, especially brilliant green, and 
are comparatively inactive against Gram-negative 
bacteria. 

7. The acridine dyes. These are otherwise known 
as the flavine group. Their action on bacteria varies, 
but they are rather more effective against strepto- 
cocci than against staphylococci or bacilli communes, 
and they have no action on the bacillus pyocyaneus. 
Their activity persists to a degree unequalled by any 
antiseptic in the presence of either serum or blood, 
and they are the least toxic of all potent antiseptics. 
They neither kill fibroblasts nor inhibit the activity 
of leucocytes. They alone have shown a capability 
of preventing infection in experimental wounds. 
They disinfect wounds in short periods of time in 
concentration of o.2 per cent only, but with time the 
necessary concentration diminishes steadily. Pro- 
flavine is the antiseptic of choice in this group, be- 
cause of its minimal toxicity. 
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The author outlines briefly the treatment of burns 
as the very common war wound of the present. 
Among the agents mentioned in local treatment are 
tannic-acid ointment and jelly, silver-nitrate and 
tannic-acid combination, and the triple dye made up 
of 1 per cent brilliant green, and 1 per cent methyl 
violet with o.1 per cent acriflavine. Finally, choice 
of plasma rather than whole blood for transfusion is 
recommended. Antuony F. Sava, M.D. 


Koch, S. L.: The Treatment of Hand Injuries. New 
England J. Med., 1941, 226: 105. 


The basic surgical principles involved in the treat- 
ment of compound injuries are nowhere better exem- 
plified than in the treatment of injuries of the hand. 
The treatment of patients with hand injuries 
should include the following: 
1. General anesthesia in cases of severe injury. 
2. Abloodless field, secured with the aid of a blood- 
pressure cuff inflated to 250 mm. of mercury. 
3. Incisions that permit adequate exposure of in- 
jured tissues, retracted muscles, and tendons, and 
that do not cut across flexion creases. 
4. Gentle handling of tissues, no matter how much 
greater the expenditure of time. 
5. Accurate hemostasis. 
6. The use of silk ligatures and sutures of the fin- 
est caliber that afford the required tensile strength. 
7. Reduction of fractured bones without the inter- 
position of foreign material. 
8. Repair of divided tendons by a method that 
leaves the tendon ends as free as possible from the 
irritating action of foreign material. 
9. Suture of divided nerves with the finest possible 
silk suture, which includes in its bite only the peri- 
neurium. 
1o. Complete and accurate wound closure without 
drainage. If the wound cannot be closed accurately 
and without tension because of loss or destruction of 
the covering tissue, a flap or graft should be used. 
J SAMUEL Kaun, M.D. 

Finland, M., Strauss, E., and Peterson, O. L.: Sul- 
fadiazine; Therapeutic Evaluation and Toxic 
Effects on 446 Patients. J. Am. M. Ass., 1941, 
116: 2641. 


This article deals with an evaluation of the effec- 
tiveness of sulfadiazine in the treatment of various 
types of infections. From an analysis of 446 patients 
with infections varying from pneumonia to focal 
areas of sepsis the following conclusions were reached: 

1. The drug was highly effective against pneumo- 
coccic, staphylococcic, and streptococcic pneumonias ; 
meningococcic infections; acute upper respiratory 
disease including sinusitis; acute infections of the 
urinary tract, particularly colon-bacillus infections; 
and finally acute gonorrhea] arthritis. 

2. The drug appeared to be of questionable value 
in most of the chronic infections such as chronic 
pulmonary disease, chronic urinary disease, chronic 
gonococcic arthritis, and subacute bacterial endo- 
carditis. 
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In general, sulfadiazine appeared to be as effective 
as sulfapyridine and sulfathiazole in every condition 
investigated. In those conditions in which the dia- 
zine therapy was not effective the other sulfonamides 
subsequently proved to be equally ineffective. A 
comparison of sulfadiazine with sulfathiazole in re- 
gard to their toxic effects reveals the former, sulfa- 
diazine, to be far less dangerous. Sixty-six patients 
receiving separate courses of both drugs demon- 
strated 13 instances of untoward reaction to sulfa- 
diazine in contrast to 39 instances when sulfathiazole 
was used. 

In general, the toxic effects with sulfadiazine oc- 
curred in only 9.2 per cent of the cases and were of a 
mild benign type. Patients with definite evidence of 
renal and hepatic damage were treated with sulfa- 
diazine without furthur impairment and in a few 
instances showed actual improvement of the metabo- 
lic functions involved during the course of therapy. 

STANLEY Rossins, M.D. 


ANESTHESIA 


Epstein, H. G., Macintosh, R. R., and Mendelssohn, 
K.: The Oxford Vaporizer No. 1; Details of Con- 
struction; Operation of the Vaporizer. Lancet, 
1941, 241: 62. 

In the Oxford Vaporizer No. 1, a liquid anesthetic 
such as ether is maintained at a constant tempera- 
ture below its boiling point, which makes available 
a constant supply of vapor. The concentration of 
anesthetic vapor in the inspired air is controlled by 
a calibrated mixing tap which determines how much 
of the inspired air passes through the vaporizer, and 
how much by-passes it. 

The principle of the vaporizer is that hot water is 
used to melt a crystalline ‘reservoir’ substance, and 
then this molten substance yields up its latent heat 
of crystallization to provide, as required, the latent 
heat of evaporation of a liquid anesthetic; the reser- 
voir substance remains at a constant temperature 
until it has all resumed the crystalline form. For the 
vaporization of ether, hydrated calcium chloride, 
which melts at 29°C., has been found suitable. To 
maintain the vaporizer in operation it is necessary 
only to fill it at intervals with ether and with sufli- 
cient hot water to remelt the crystals; cylinders of 
compressed gas are not required. Since the machine 
delivers vapor only during inspiration it is economi- 
cal in use. Artificial ventilation, with or without 
anesthetic vapor, can be administered by a spring- 
loaded bag. ; 

The apparatus and its operation are described and 
illustrated in detail. SAMUEL H. Ktetn, M.D. 


Cowan, S. L., Scott, R. D., and Suffolk, S. F.: The 
Oxford Vaporizer No. 2. Lancet, 1941, 241: 64. 


i 


In the Oxford Vaporizer No. 1 a liquid anesthetic, | 
such as ether, is maintained at a temperature below | 


its boiling point and the concentration of anesthetic 


vapor in the patient’s inspired air is controlled by | 


means of a calibrated mixing tap, which determines 


| 

t 
zz 
a 
ti 
(8) 
is 
a 
si 
de 
tu 
cc 
co 
tr 
6th 
6th 
ar 
ill 
Ey 
is | 
av. 
vaj 
pr 
ser 
an 
ute 
cor 
ize 
the 
wh 
at 
tan 
\ 
di- 

unt 
I is 
per 
ily 
be. 
\ 
the 


2 


SURGICAL TECHNIQUE 85 


the fraction of the inspired air passing over the 
liquid surface. 

In the Oxford Vaporizer No. 2, a quantity of liquid 
anesthetic, in a closed vessel, is maintained at a 
temperature above its boiling point, so that its 
vapor pressure exceeds atmospheric pressure. The 
outflow of undiluted vapor from the vessel is con- 
trolled by a valve, and is measured by a flowmeter 
which is maintained at a constant temperature ap- 
proximately the same as that of the liquid. The vapor 
is afterward mixed in a mixing chamber, also at 
approximately the same temperature as the liquid, 
with a measured flow of oxygen, together with any 
other gas if desired. In this way condensation of 
vapor is avoided and mixtures containing any de- 
sired concentration can be prepared; moreover, con- 
densation will not occur during passage of the mix- 
ture from the apparatus to the patient so long as the 
saturation concentration at the temperature of the 
coolest part of the connecting tubing is not exceeded. 
When ether is used at usual room temperatures, 
condensation will not take place unless the concen- 
tration of vapor exceeds 50 per cent; in clinical anes- 
thesia percentages above 20 are rarely necessary. 

The principle of the apparatus is that the anes- 
thetic liquid, the flowmeter, and the mixing chamber 
are maintained at constant temperature by drawing 
upon the latent heat of crystallization of a thermal 
reservoir substance previously melted by hot water. 

The apparatus and its operation are described and 
illustrated in detail. SaMuEL H. Kiem, M.D. 


Epstein, H. G., and Pask, E. A.: The Performances 
of the Oxford Vaporizers with Ether; Clinical 
Performances of Vaporizers No. 1 and No. 2. 
Lancet, 1941, 241: 66. 

For Vaporizer No. 1 when only ether is used (this 
is not recommended if the more usual methods are 
available) induction of the anesthesia with ether 
vapor is perfectly practicable. Surgical anesthesia is 
produced usually in about ten minutes. In a short 
series of experimental inductions with ether alone on 
an open mask, it was found that about thirty min- 
utes were needed to reach surgical anesthesia as 
comfortably and smoothly as when the No. 1 vapor- 
izer was used. The extra speed and smoothness of 
induction with this vaporizer may in part be due to 
the steady gradual increase in ether concentration 
which is possible; it is also probable that ether vapor 
at room temperature from the vaporizer is less irri- 
tant than cold vapor from an open mask. 

When anesthesia is induced with ethyl chloride or 
di-vinyl ether, the induction is carried out as usual 
until automatic respiration denotes the onset of 
surgical anesthesia. The mask of the Vaporizer No. 
1 is then applied and the mixture control set to 15 
percent. A concentration of this order is now read- 
ily accepted and after some minutes the mixture can 

enriched or weakened as requirements indicate. 

When the required plane of anesthesia is reached 
the mixture control is brought back to a low per- 
centage, usually between 4 and 6, and the selected 


plane is then readily maintained with great con- 
stancy. Provided the mask is firmly applied and 
the airway is maintained clear, the patient inspires 
the percentage of ether vapor indicated by the con- 
trol lever. If desired, a stream of oxygen can be 
supplied through the tap provided. 

The administration of ether with Vaporizer No. 2 
differs in no significant way from the administration 
of a gaseous anesthetic. The ether vapor delivered 
may be used for induction, may follow induction by 
any other agent, or may be combined with any 
desired gas mixture. The one essential is that a 
sufficient volume of other gases shall flow into the 
mixing chamber of the etherometer to take up all of 
the ether vapor being delivered, so that the concen- 
tration of ether vapor in the final mixture shall not 
exceed the saturation concentration at room tem- 
perature. SAMUEL H. Ktern, M.D. 


Macintosh, R. R., and Mendelssohn, K.: The Quan- 
titative Administration of Ether Vapor; Crys- 
tals as a Heat Reservoir. Lancet, 1941, 241: 61. 


The physical principles involved in the vaporiza- 
tion of any liquid anesthetic are discussed. The con- 
centration of vapor in the atmosphere above the sur- 
face of a liquid depends solely on the temperature of 
the liquid. The vapor-pressure curve for ether is 
plotted, showing the strength of the saturated ether- 
air mixture corresponding to temperatures ranging 
between — 20° and 40°C., expressed both as partial 
pressure in mm. of Hg and in volume per cent of - 
ether vapor in the mixture. This strength is about 
10 per cent at —17°C., 25 per cent at o°C., 50 per 
cent at 17°C. (room temperature), and roo per cent 
at 34°C., (boiling point of ether). 

The use of an electrical thermostat to control the 
temperature of ether liquid in order to administer 
ether-vapor in desired concentration is not practical 
because electricity is not always available and be- 
cause of risks of ignition. 

The authors describe the scheme of a new type 
of ether vaporizer, the principle of which utilizes 
the latent heat of crystallization. This scheme 
satisfies two requirements. First, an amount of heat 
equal to the latent heat of evaporation of the liquid 
must be supplied; this is done conveniently by 
utilizing the latent heat of crystallization of a 
“reservoir” substance which has previously been 
melted. Secondly, the heat transfer from the molten 
reservoir substance to the liquid anesthetic must be 
sufficiently rapid. Thus, a measured amount of the 
vapor of a liquid anesthetic can be delivered to a 
patient just as easily as a measured amount of any 
anesthetic which is a gas at room temperature. 

SamvuEL H. Kiem, M.D. 


SURGICAL INSTRUMENTS AND APPARATUS 


Huebner, A.: The Sterility of Injections (Die 
Sterilitaet bei Injektionen). Chirurg, 1940, 12: 725. 


As infections not only occur occasionally following 
injections, but also become severe, sterility of this 
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procedure is a question of general importance. 
Usually such cases are not reported, which probably 
indicates that they have terminated fatally. The 
gas-gangrene infections play the most important 
role. Coenen, in 1940, collected 93 cases with 85 
deaths. To these the author adds 3 cases from his 
own experience, which followed the use of local anes- 
thesia, and 2 cases, due to the same cause, com- 
municated to him by other physicians. 

The interesting fact about these cases is that they 
were not, as formerly, due to contamination of the 
injected solutions, but to the rapidity of injection. 
The first 3 cases of gas-gangrene following local anes- 
thesia are striking because the operator had operated 
on a total of 6 cases under local anesthesia on the 
same day. Of the 3 not infected, 1 was operated on 
before and 2 after the gas-gangrene infections. The 
bacteriological examination of the novocaine solu- 
tion as well as of all the operating instruments was 
negative. The coroner absolved the physician. 

How are such cases to be explained? The fact of 
the matter is that the gas bacillus may be upon the 
skin, or can originate from the intestinal canal. The 
syringe may be sterile, but the bacteria can be car- 
ried from the skin into the subcutaneous tissues by 
the injection. This is especially probable when a 
rapid injection is made because of an emergency. 
The skin will be disinfected only slightly, or not at 


all; the hands of the nurse or attending physician 
are not washed and can contaminate the syringe. 
Most of the infections followed the injection of 
caffeine. Only very seldom was the injection fluid 
found to be the source of contamination. The use of 
large flasks of medicine makes contamination easier. 
Ampules are better, but the files also may contain 
bacteria. These must, therefore, be boiled. Novo- 
caine solution must always be used within twenty- 
four hours, at the most, of preparation. Most fre- 
quently bacteria are found in the syringe. And here 
the sterilization with alcohol and even the storing 
of boiled syringes in alcohol plays an important role. 
While 70 per cent alcohol is a good skin disinfectant, 
it is very poor as a sterilizer of instruments. One 
may find the most deadly bacteria in alcohol, and 
even distilled alcohol is not bacteria-free. Because 
the spores of anaerobes are resistant to high steam 
pressure, syringes can be rendered entirely bacteria 
free only by sterilization at 120 degrees. The syringe 
must be stored shortly after the cooking in minia- 
ture syringe drums. The syringe sterilizing appara- 
tus (syrocert) of Lautenschlaeger is recommended, 


but it is used only in hospitals. For the practicing | 


physician, we have no practical suggestion. More 
study must be made for that. In any case, the use of 


alcohol to store sterilized syringes must be dis- | 


continued. (FRANz). Marian Barnes, M.D. 
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ROENTGENOLOGY 


De Bernardi, E.: Roentgen Investigation of the Re- 
gion of the Sella Turcica in Gynecology (Sull’ 
indagine radiologica della regione sellare in ginecolog- 
ia). Radiol. med., 1941, 28: 125. 

De Bernardi made a roentgen study of the sellar 
region of a number of girls in whom menstruation 
had not yet started, of women whose menstruation 
was regular, excessive, or deficient, and’ of women 
who were sterile or had given birth to children. He 
found that the sphenoid sinuses were at times well 
developed in non-menstruating girls and poorly de- 
veloped in mature women; in a certain sense, this 
seems to contradict the concept that the develop- 
ment of the sinuses occurs at the same time as the 
sexual development. 

The author’s observations allow the following 
deductions: 

1. The relation between the sexual development 
and that of the sphenoidal sinuses is not constant. 
In theory, it can be accepted that the appearance of 
menstruation, as a sign of the attainment of ma- 
turity, occurs secondarily when the sinuses have 
already completed their final development. 

2. There is no constant relation between the mor- 
phological type of the subject and the type of his 
sphenoidal sinuses, as sinuses of the third type pre- 
dominate in the tall and slender type of women. 
Consequently, the observation of small or of large 
sinuses is without value as a pathological sign, but 
there are cases in which the development of the 
sinuses may be quite suggestive. 

3. For instance, marked development of the sphe- 
noidal sinuses was observed in women with metror- 
thagia, independently of the morphological type of 
the subject. This fact acquires additional value from 
the observation that: 

4. Underdevelopment of the sinuses was found in 
women with amenorrhea, also independently of the 
morphological type of the subject. The increased 
development of the sinuses in metrorrhagia is inter- 
preted as the sign of a latent, temporarily equili- 
brated hypophyseal hyperfunction, the equilibrium 
of which may be disturbed by even a minimal stimu- 
lus which would have no effect on subjects with a 
stable equilibrium or with a tendency to the opposite 
hormonal disequilibrium. The importance of this 
finding is increased by the simultaneous presence of 
roentgen signs of sellar changes which denote hypo- 
physeal suffering, or of a development of the frontal 
sinuses which does not correspond to that of the 
sphenoidal sinuses, whether in cases of metrorrhagia 
or of amenorrhea. The development of the sinuses 
occurs at the same time and usually to about the 
same degree in normal subjects. When some sinuses 
show an exaggerated development and others are 
aplastic, a pathological factor should be suspected; 
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it should be suspected also when at the same time 
there are changes in the sella, whether in its develop- 
ment, its contour, or its content. In women with 
metrorrhagia, the author has often found, in addi- 
tion to very large sphenoidal sinuses, a small hypo- 
plastic sella, or one of normal size presenting changes 
in its contour, thickenings or erosions, irregularities 
or signs of endosellar or parasellar calcifications, all 
of which are expressions and causes of involvement 
of the hypophysis. These findings may be incidental 
and may not be evidenced by any symptoms. 

5. When such changes are found in cases of me- 
trorrhagia, their cause must be looked for in the 
hypophysis, or principally in the hypophysis when 
there are also signs of changes in other organs. 

The only cases of sterility which were used in this 
study were those in which no direct cause for the 
disorder could be established, such as tubal imper- 
meability or conjugal azoospermia. Underdevelop- 
ment of the sphenoidal sinuses was found in com- 
bination with uterine hypoplasia in some of these 
cases. Undoubtedly, there must be a hypofunction 
of the hypophysis, which is the gland regulating 
growth; when there are defects of position or of 
fixation of the uterus associated with changes in the 
sella, the posterior lobe of the hypophysis, which 
regulates the tonus of the ligaments, is accepted as 
being responsible. In women who have given birth 
to children and have never had any endocrine dis- 
turbances or marked changes, the sphenoidal sinuses 
are found to be well developed; in isolated cases, 
there may be some sellar changes to which may be 
attributed some value, or none at all when the 
woman has never presented a morbid picture. 

RICHARD KeEMEL, M.D. 


Ciarla, E.: Large Peridural and Epidural Injections 
of Oxygen and Air as a New Method of Roent- 
gen Examination. Therapeutic Applications 
(Grandi iniezioni peridurali ed epidurali di ossigeno e 
di aria come nuovo metodo di esplorazione radiolog- 
ica. Applicazioni terapeutiche). Radiol. med., 1941, 
28: 247. 

About five years ago the author began to make 
epidural and peridural injections of air at different 
levels for the purpose of studying any pathological 
conditions that might exist in the peridural space. 
At first he used only 100 c.cm. of air but found that 
it was not enough for his purpose. Then he tried 
using from 500 to 2,000 c.cm. of oxygen, and when 
he found that that did no harm he used the same 
amounts of air and found that that too was well 
borne. 

As the peridural space cannot hold any such 
amount of air as this, the air first infiltrates the peri- 
dural fatty tissue and then diffuses out into the loose 
cellular tissue which surrounds the extraperitoneal 
organs of the abdomen, the thorax, and the neck, as 


_ 
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well as the tissue between the muscle planes of these 
parts of the body, and finally the tissue which makes 
up the sheaths of the large vessels of the neck, the 
femoral vessels, and the sciatic nerve. The diffusion 
of the air can be followed by the physical signs pro- 
duced and by anatomical and roentgen examination. 

The air produces only a slight reaction and such 
effects as it does have seem to be good and capable 
of being utilized for therapeutic purposes. For in- 
stance, the presence of the air has a somewhat anal- 
gesic action. The author has noted the disappearance 
of root pain after its injection. It also relieves loss of 
appetite, insomnia, and general weakness, and seems 
to have a good effect on the general bealth, especially 
in febrile conditions. The air which surrounds the 
organs gives eflicient contrast for roentgen examina- 
tion, outlining the organs with a sort of luminous line. 
The method gives good visualization of the peridural 
space; the spinal nerves and their branches; the 
posterior wall of the abdomen and the kidney; the 
common and external iliac vessels and the femoral 
vessels; the outline of the heart, particularly that of 
the right ventricle; the great vessels at the base of 
the heart; the thoracic aorta; the esophagus; the 
retrosternal mass which represents the residue of the 
thymus; the vessel and nerve sheaths of the neck; 
and the muscle planes of the neck, back buttocks, 
and iliac region. 

Tilustrative roentgenograms are given. 

Aubrey G. Morcan, M.D. 


Popp, W. C.: Roentgenological Treatment of Be- 
nign, Including Inflammatory, Conditions. 
Med. Clin. North Am., 1941, 25: 957. 


The use of roentgen therapy in the field of benign, 
and particularly inflammatory, lesions is ever widen- 
ing. In this article comment is made on the use of 
roentgen therapy in benign lesions considered amen- 
able to this type of treatment, as well as on recent 
conceptions in treating inflammatory conditions. 

In general, acute inflammatory conditions are 
treated with relatively small doses of roentgen rays 
consistent with the type and location of the lesion. 
The resolution of acute inflammatory conditions 
usually is rapid; thus, a small amount of treatment 
usually is sufficient. The voltage used in this type of 
treatment need not exceed from 120 to r40 kv. The 
filtration necessary is determined by the depth as 
well as the location of the lesion. Among the lesions 
considered are furuncle, carbuncle, simple adenitis, 
erysipelas, and sinusitis. 

In the treatment of chronic inflammatory con- 
ditions, relatively larger dosages are necessary than 
for acute inflammatory conditions. The voltage and 
the filtration are much the same, but the number of 
roentgens used is decidedly increased. For example, 
in an acute inflammatory condition, not more than 
100 roentgens is indicated, whereas in chronic in- 
flammatory conditions doses between 150 and 250 
roentgens may be used according to the voltage and 
filtration employed. The treatment should be re- 
peated at much longer intervals and, hence, the 
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time consumed in attempting to eliminate the 
pathological condition is considerably greater. 

The use of roentgen rays in the treatment of 
cutaneous lesions is of great value. However, there 
is no group of conditions in which roentgen rays are 
misused so much. In many cutaneous lesions, roent- 
gen rays are of considerable help when used with 
other measures, but difficulties arise because roent- 
gen rays are often used to the exclusion of other 
methods. The majority of cutaneous lesions are 
treated with unfiltered rays. : 

Discussion is made of the treatment of acne 
vulgaris, clavus, eczema, neurodermitis, herpes 
zoster, and various other lesions. 


Caubarrére, N. L., and Cassinoni, M.: The Benefits 
of Roentgen Treatment in Inflammations of 
the Inferior Maxillary Bone (Los beneficios que 
se pueden obtener con la radioterapia en los procesos 
inflamatorios del maxilar inferior). An. Fac. de med. 
de Montevideo, 1941, 26: 168. 


Heidenhain and Fried in 1926 for the first time 
called attention to cellular complications in diseases 
of the teeth and inferior maxilla and advocated 
treating them with the x-rays. 

In these cases slight bone lesions may be accom- 
panied by intense cellular inflammation. In any 
degree of bone lesion x-rays should be used for the 
treatment of the cellular inflammation which may 
be accompanied by trismus, intense pain, and co- 
pious suppuration. Fever and pain are controlled, 
trismus is overcome, the swelling disappears, and the 
patient’s general condition is greatly improved. 

Three cases are described and illustrated with 
roentgenograms. Case 1 was that of a man thirty- 
two years of age, in whom extraction of a tooth had 
been followed by intense inflammation. A dose of 
70 roentgens was given with a filter of copper and 
aluminum. After the second treatment there was a 
rapid decrease of the inflammation and the trismus 


was overcome almost immediately. The bone changes | 


are receding slowly. 


The second case, that of a man of thirty-eight, was | 


one of osteomyelitis with a sequestrum and intense 


pain, swelling, trismus, and suppuration. The cause | 


of the condition was not known; it had persisted for 
a month and extraction of teeth had done no good. 
On the fourth roentgen treatment the suppuration 
had almost stopped, the trismus was much improved, 
and the sequestrum which had been seen on roentgen 
examination was discharged. Of course in these cases 
surgery and roentgen therapy should be considered 
supplementary and not antagonistic. 

The third case, that of a man of thirty, was one 
of chronic suppuration of the maxilla with pain and 
swelling of the jaw. There had been some acute 
exacerbations with inflammation of the soft parts 
without copious suppuration but with trismus. 
Roentgen examination showed many small geodes, 
indicating areas of decalcification. Small doses of 
roentgen irradiation were given on alternate days 
and the patient’s condition improved rapidly. Six 
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months later there was another attack which was 
also controlled by roentgen treatments. After this 
treatment examination showed that almost all of the 
areas of decalcification had disappeared. It is evi- 
dent therefore that the irradiation not only benefits 
the inflammation of the soft parts but also the bone 
disease. 

Roentgen treatment is much more effective in the 
treatment of osteomyelitis of the inferior maxilla 
than in that of the long bones. 

Aubrey G. Morcan, M.D. 


Leddy, E. T.: The Roentgen-Ray Treatment of 
Malignant Tumors. Med. Clin. North Am., 1941, 
25: 973- 

In a field expanding as rapidly as the field of 
roentgen therapy, much in the matters of opinion 
and advice is controversial and unstable. Neverthe- 
less, an attempt will be made to answer the oft-re- 
peated question of the general practitioner of medi- 
cine: ‘‘What may roentgen rays be used for in my 
practice?”’ Almost the most important single factor 
in roentgen therapy is the application of the knowl- 
edge of the specific sensitiveness of normal cells and 
of the tumors derived from them. Of perhaps equal 
importance is a thorough familiarity on the part of 
the roentgenologist with the pathological anatomy 
of tumors in general and of the anatomical aspects 
of the iymphatic system through which elements of 
such tumors are disseminated. In the third place is 
a knowledge of radiophysics. 

In roentgen-ray therapy four types of rays are in 
general use: (1) low-voltage roentgen rays, (2) mod- 
erate or medium-voltage roentgen rays, (3) high- 
voltage roentgen rays, and (4) supervoltage roentgen 
rays. 


The radiosensitiveness of tumors parallels that 
of their normal cellular prototypes. This conception 
permits rapid subdivision of all tumors into four 
classes: (1) those which theoretically and under 
ideal conditions can be cured by roentgen rays be- 
cause they are radiosensitive, (2) those in the treat- 
ment of which roentgen rays should be combined 
with other methods, (3) those which cannot be cured 
by roentgen rays because of their resistance to these 
rays, and (4) those of which treatment by roentgen 
rays is still experimental. 

This subdivision or classification of tumors is sub- 
ject to further modification and depends on the stage 
of the tumor at the time the patient visits the physi- 
cian for treatment and the efficacy of other non- 
roentgenological or radiological methods of treat- 
ment. 

Tumors for which roentgen-ray treatment is the 
method of choice are lymphoblastomas and leucemia, 
carcinomas of the cervix, intra-oral carcinomas, 
and carcinomas of the larynx. Lesions in the treat- 
ment of which roentgen rays are best combined with 
other methods are tumors of the nervous system, 
malignant tumors of the eye, malignant tumors of 
the salivary glands, metastatic tumors of the lymph 
nodes of the neck, malignant tumors of the thyroid 
gland, carcinomas of the breast, and various other 
types. 

In most cases, however, the question is not one 
of cure but of palliation, and the question to be 
answered is not how much, but how little, treatment 
will obtain for the patient the best result after due 
consideration has been made of the disturbance, if 
not actual misery, the patient will sustain in such 
treatment and also the expense the patient will have 
to meet. 


MISCELLANEOUS 


CLINICAL ENTITIES—GENERAL PHYSIO- 
LOGICAL CONDITIONS 


Colarizi, A., and Nicolova, L:: The Prophylaxis and 
Treatment of Rickets with a Single Massive 
Dose of Vitamin D2 (Profilassi e terapia delle 
manifestazioni rachitiche con dose unica massiva di 
vitamina D.). Sperimentale, 1941, 95: 41. 

In 1936 Harnapp first experimented with the 
treatment of rickets with a single enormous dose of 
Vitamin De. The dose used was 15 mgm. of pure 
crystallized vitamin, equivalent to 600,000 units. 

In order to study the value of this method of 
treatment the author experimented with white rats. 
He used animals weighing from 35 to 50 gm., and 
gave some of them the vitamin Dz» prophylactically, 
and others after he had produced rickets by feeding 
McCollum’s diet No. 3,143. The protocols of the 
experiments with the 11 groups of animals are given, 
and tables and graphs show the details of the results. 

He found that a single dose of from 0.375 to 6 
mgm. of vitamin given at once completely protects 
the rats from rickets even when the rickets diet is 
given for as long as two months. The results were 
determined by roentgen examination. 

For therapeutic purposes, doses of from 0.75 to 
7.5 mgm., corresponding to from 30,000 to 300,000 
units, were given. The larger doses seemed to be 
more effective than the smaller ones in cases of 
severe rickets. All of the animals were cured except 
one with very severe rickets and even in this case 
there was great improvement. 

The treatment had no bad effects except a moder- 
ate and temporary decrease in weight. 

Aubrey G. Morcan, M.D. 

Perazzi, F.: An Experimental Study of the Action of 
Sulfamides on Leucocytes, Bringing About 
Changes in Their Phagocytic Activity (Studio 
sperimentale sull’azione dei sulfamidi sui leucociti 
mediante le modificazioni del potere fagocitario). 
Policlin., Rome, 1941, 48: sez. prat. 985. 

The author studied the effect of sulfamides on the 
phagocytic action of the leucocytes. He experimented 
with dilutions of aminophenylsulfamide of from 
1:100 to 1:1,000,000 and of sulfamido-methylthia- 
zole of from 1:5 to 1:500,000. He used Arneth’s 
scheme in reading the results. He found that dilu- 
tions of from 1:100 to 1:1,000 of aminophenylsul- 
famide and of from 1:5 to 1:50 of the thiazole deriva- 
tive decreased phagocytosis, while higher dilutions 
of both the preparations increased phagocytosis. He 
found by studying the Arneth formula that the ac- 
tion on phagocytosis is in direct proportion to the 
segmentation of the leucocytes and is greatest in 
those of the fifth group. 

He found that the thiazole derivative is less toxic 
than sulfanilamide as it requires more intense con- 


go 


centrations to bring about a decrease of phagocyto- 
sis. It is therefore a safer drug to use. 

These experiments prove that the sulfamides in 
the concentrations now used in treatment do not 
injure the phagocytic activity of the leucocytes but, 
on the contrary, stimulate it, and that that is 
probably one of the factors in their therapeutic ef- 
fectiveness. The action of the drugs therefore is not 
purely a bactericidal or bacteriostatic one. 

Auprey G. Morcan, M.D. 


Young, F.: Autogenous Cartilage Grafts. Surgery, 
1941, 10: 7. 

Knowledge concerning cartilage transplantation is 
in a somewhat confused state at present. This is due 
to reports of clinically successful transplantations 
not only of autogenous grafts, but also of homogenous 
grafts, and even of so-called refrigerated isografts. 
After a short review of the clinical and experimental 
evidence relative to autogenous, and living and dead 
homogenous grafts, the author concludes that the 
whole field should be reviewed experimentally. 

In order to establish a base line for evaluation of 
the results the following experiment was done. Ten 
dogs were operated on and three costal cartilages 
were removed on each side of the chest. Half of the 
cartilages thus obtained were stripped of perichon- 
drium while the other half were not. The former 
were implanted in the subcutaneous tissues of the 
abdominal wall on one side and the latter implanted 
in a corresponding manner on the opposite side after 
the implants were weighed and measured. Sixty 
transplants were thus made in all. The grafts were 
removed from 2 dogs at intervals of two weeks, three 
months, six months, one year, and one and one-half 
years, so that six grafts with and six without peri- 
chondrium were available for study at each time 
interval. The grafts were then studied grossly, meas- 
ured and weighed, and examined histologically. In 
all instances the grafts retained their pliability and 
cartilaginous characteristics. Measurements and 
weights were practically the same as when originally 
taken. There was no difference in the gross study 
between those grafts with perichondrium and those 
which had been stripped of perichondrium. The mi- 
croscopic study showed the cellular structure to be 
intact and cell nuclei present. It can be stated with- 
out question that these autogenous cartilage grafts 
remained living cartilage. 

In another experiment an attempt was made to 
grow thin sheets of cartilage in dogs by seeding small 
particles of living autogenous cartilage in a known 
location. Costal cartilages were removed and from 
one-half of these the perichondrium was removed. 
The cartilage was then chopped into fine particles. 
The chopped cartilage was buried in small pockets 
made between the subcutaneous tissue and the rectus 
fascia. The wounds were opened at intervals of from 
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three months to one and one-half years. Twenty- 
four of these specimens were examined, half with 
and half without perichondrium. In each instance 
a thin sheet of glistening, translucent, cartilaginous- 
appearing material about the size and shape of a 
half-dollar was recovered. These sheets had the 
springlike quality of cartilage. Microscopic examina- 
tion showed no actual growth of cartilage but showed 
that the cartilage particles were all living and were 
bound together by fibrous tissue. In the older speci- 
mens some bone and marrow formation was ob- 
served. Joun L. Linpeuist, M.D. 


La Manna, S.: A Histological Study of the Nature of 
the So-Called Mixed Tumors (Ricerche isto- 
logiche sulla natura dei cosidetti tumori misti). 
Tumori, 1941, 27: 16. 

There is still considerable difference of opinion 
with regard to the histological nature of the so- 
called mixed tumors of the salivary glands. The 
author contributes to the discussion by a detailed 
histological description of 9 cases of mixed tumor 
and of 2 other cases, 1 of angioma of the parotid 
gland and 1 of angioma of the soft palate. The first 
had a clinical course similar to that of the mixed 
tumors described and the second showed zones that 
were identical with some seen in typical mixed 
tumors. The article is illustrated by plates showing 
photomicrographs of these tumors. 

The author concludes that the mixed tumors are 
connective-tissue tumors. This conclusion is based 
on the fact that many argyrophil and elastic fibers 
are found everywhere in them, not only in areas that 
look like connective tissue, but also in places where 
the tumor shows medullary proliferation or islands 
resembling epithelial pearls. Even those who believe 
in the epithelial nature of these tumors do not speak 
in their descriptions of horny pearls or gland tubules 
but only of perliform or tubuliform structures, ad- 
mitting in these terms that they cannot positively 
identify the structures as epithelial. The fibers de- 
scribed above are pathognomonic of connective tissue. 

The tumor cells surround tube-like cavities which 
are empty or contain red blood cells. The cells are 
embryonic endothelial cells which do not form many 
capillaries because for some reason they are deviated 
to the formation of mucous tissue which relatively 
frequently becomes transformed into cartilage or 
even bone tissue. The tumors are therefore to be 
regarded as angio-endotheliomas. 

Aubrey G. Morcan, M.D. 


Little, C. C.: A Review of Progress in the Study of 
the Genetics of Spontaneous Tumor Incidence. 
J. Nat. Cancer Inst., 1941, 1: 727. 


Spontaneous tumors are found chiefly in middle 
or advanced age groups of men and animals. The 
author reviews the development of genetic research 
on cancer incidence in human and animal material. 
In 1911, Davenport devoted two pages to the dis- 
cussion of cancer in relation to heredity, and con- 
cluded that there is “basis for the conclusion that 


there is a family liability to cancer” and that there 
is further, “a specificity of the disease in each par- 
ticular family.’”’ Macklin has emphasized the familial 
incidence of similar types of tumors as a strong indi- 
cation that genetic factors were involved. There is 
no doubt that the greater than chance incidence of 
certain types of tumors in a given family or in mem- 
bers of pairs of similar twins proves that individuals 
of relatively similar biological origin tend to repro- 
duce conditions conducive to the formation of similar 
types of neoplasm. It is not known whether prede- 
termination comes from the chromosomes or the 
cytoplasm, or from some other cellular substance or 
combination of such. There are too many instances 
of the incidence of cases of similar types of tumor 
in biologically restricted groups to be explicable on 
chance alone. There is no valid evidence against the 
presence of genetic influence of human cancer, and 
there are some preliminary facts in favor of it. 

At present the animal material which exists under 
most controlled conditions and which therefore pro- 
vides the backbone of experimental cancer research 
is mice. With these animals, the methods of experi- 
mental genetics have been used with two major ob- 
jectives in mind. The first of these is to discover 
what we can about the actual nature of the genetics 
of cancer in mice. The second is to use the process 
of continued and intensive inbreeding to provide as 
nearly as possible homogeneous genetic material for 
use in investigation of all sorts of physical, chemical, 
physiological, immunological, and other problems of 
experimental medicine. 

In spite of the fact that the earlier workers used 
limited numbers of animals in their studies, certain 
conclusions of considerable importance were reached: 

1. Cancer occurred more frequently in some strains 
than in others. 

2. These differences were usually maintained in 
succeeding generations. 

3. There was evidence of some specificity of the 
site of the tumors which could be fixed to a consid- 
erable degree within a strain. 

4. There tended to be a characteristic mean age 
at which tumors of a given site occurred within 
each strain. 

The first critical and extensive evidence of the 
genetic behavior of mammary epithelial tumors was 
obtained by Lynch who showed that tumors occurred 
in the F; generation of a cross between low-tumor 
and high-tumor strains. Later workers showed that 
reciprocal crosses between high-mammary and low- 
mammary tumor strains gave strikingly and unex- 
pectedly different results. Not only was this true of 
the F, generation but the difference persisted in the 
F, generation with very little change. Still later 
work showed that the incidence of breast tumors 
may be influenced by genes as well as by other agents. 
The exact degree of this influence is, however, unde- 
termined, and it is certain that it plays a minor role 
in determining the incidence of this type of tumor. 

As far as the incidence of pulmonary tumors is 
concerned, there is no evidence of any reciprocal- 
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cross difference, so that the situation is not so com- 
plex as that of breast tumor formation. Lynch has 
shown that the tendency to form tumors of the lung 
is at least partially dominant, and Bittner’s results 
showed that in 133 virgin females of “low” parent 
stock, the incidence of pulmonary tumors was 0.0 
per cent; in 221 virgin females of “high” parent 
stock, 90 per cent; in 373 F, virgin females, 87.5 per 
cent; and in 376 F2 virgin females, 67.3 per cent. 

As a rule non-epithelial tumors appear distinctly 
later than do those of epithelial origin. Various 
studies have shown no sign of extrachromosomal in- 
fluence in these types of tumor, although comprehen- 
sive and critical tests have yet to be made. Further, 
there is no significant difference between the sexes as 
regards the rate of incidence of non-epithelial tumors, 
although there is some indication that perhaps more 
carefully collected and more extensive data may 
show that in certain cases such a difference exists. 

MacDowell and his associates have studied the 
genetic behavior of spontaneous leucemia in mice. 
They have shown: 

1. There are some overlaps (non-leucemic) in mice 
even in the most homogeneous genetically high- 
tumor lines. 

2. In crosses between high and low leucemic lines 
the F; hybrids show an incidence of leucemia inter- 
mediate between that of the two parent strains. 

3. There is some evidence of extrachromosomal in- 
fluence with a tendency for the incidence of leucemia 
in F, generations to resemble that of the strain from 
which the mother is derived more than it does that 
of the father’s strain. This influence is not, however, 
so clearly defined as is that which affects the inci- 
dence of breast tumors. Antnony F. Sava, M.D. 


Holmgren, I.: Tumors Produced by Injections of 
Calmette-Guérin Vaccine (Des tumeurs provo- 
quées par des injections de BCG). Acta med. Scand., 
1941, 108: 132. 

Holmgren has employed the Calmette-Guérin vac- 
cine (BCG) in the treatment of various diseases. 
The vaccine employed contains o.5 mgm. of tubercle 
bacilli per cubic centimeter. It is given by sub- 
cutaneous or intramuscular injection on the anterior 
surface of the thigh. Reactions to the injections may 
be general or local. The local reaction may be im- 
mediate, consisting of a local swelling and pain on 
walking. Another type of local reaction occurs later, 
developing usually from two to six weeks after the 
injection; it consists of an inflammatory infiltration, 
which is painful on palpation and may result in ab- 
scess formation. A third type of local reaction to 
injections of BCG is the formation of a tumor which 
is entirely painless on palpation and resembles a 
lipoma in its general characteristics; it may develop 
on the basis of an inflammatory infiltration or with- 
out any preliminary reaction. Such tumor forma- 
tion has been observed in only 6 of 114 patients 
treated with BCG in the author’s private practice. 
In one of these cases, tumors developed on both 
thighs; they persisted without marked change for 


two and a half and three and a half years, respec- 
tively; they caused no pain or disability, but were 
removed because of their unsightly appearance. On 
microscopic examination, these tumors were found 
to consist of necrotic masses enclosed in granulation 
and sclerotic tissue; a few giant cells were demon- 
strable but no tubercle bacilli were found. In the 
5 other patients, the tumor which formed in the 
thigh was of the same type clinically; it caused no 
pain and showed no change in size or consistency 
for many months. In the case in which the tumors 
were removed they were found beneath the aponeu- 
rosis; in several of the other cases it was noted that 
the tumor was deep-seated. 

In studying these cases, the author finds that the 
intensity of the primary reaction bears no relation 
to the late formation of tumor following the injec- 
tion of BCG. The age of the cultures from which 
the vaccine was prepared varied in these cases, and 
also in cases in which other types of reaction or no 
reaction occurred. Neither the number of injections 
nor the dosage appeared to be a factor in the causa- 
tion of the tumor formation; in 4 cases only a single 
injection was given at the site. As the tumors were 
evidently situated in the deeper tissues, it seems 
probable that the tumor formation was due to the 
fact that the BCG vaccine was injected more deeply 
than usual. Since a single injection of BCG vaccine 
may cause tumor formation, and this vaccine is an 
emulsion of living tubercle bacilli, the author con- 
cludes that the lesion is caused by the bacilli, even | 
though the tumor does not show the characteristics | 
of a tuberculous lesion and no bacilli are demonstra- 
ble. Specimens of the tumors removed in the first 
case have been re-examined by Hallberg’s staining 
method, and bacterial elements resembling those 
described by Reenstirna as an early developmental | 
stage of the tubercle bacilli (champignon-mére) have | 
been found, which supports the author’s conclusion. 

ALICE M. MEYERS. 


Gianferrari, L., and Cantoni, G.: The Heredity of _ 
Tumors, Particularly of Cancer (Sull’eredita dei | 
tumori, in particolare del cancro). Tumori, 1941, — 
27: 69. 

The research work on the transmissibility of © 
tumors in animals is reviewed and the possibility of | 
hereditary transmission in man is discussed. f 

Heredity seems to have been definitely proved in 
some forms of benign tumor, such as polycystic de- 
generation of the kidney and exostoses. The evidence 
in favor of the heredity of neurofibromatosis or © 
Recklinghausen’s disease has long been known, as | 
well as that of angiomatosis of the retina. 

There are only three malignant forms in which the | 
influence of heredity has been demonstrated: car- 
cinoma from intestinal polyposis, xeroderma pig- © 
mentosa, and glioma of the retina. Even in these 
forms it is not true tumor that is transmitted but a 
pathological tendency on the part of the tissues to | 
undergo malignant degeneration under the influence | 
of external conditions. 
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As for other malignant tumors, statistical and 
genealogical research and the study of uni-ovular 
and bi-ovular twins seem to show that environment 
rather than heredity is responsible for their develop- 
ment. Aubrey G. Morcan, M.D. 


Begnis, C. S.: Cancer in Scars (El cdncer de las 
cicatrices). Bol. Soc. de cirug. de Rosario, 1941, 
8: 101. 


The author collected from his practice 11 cases in 
which cancer originated in a scar from six to fifty- 
eight years after the injury. The original trauma 
was sustained at an age ranging from one month to 
nine years. Only 1 patient was a woman. 

Nearly all malignant tumors originating in scars 
are of an epithelial nature and form metastases rela- 
tively late. Their onset is insidious. Either the 
entire cicatrix or only a part of it may be occupied 
by the tumefaction. An ulceration may form. The 
differential diagnosis should include tuberculosis, 
syphilis, and various mycotic processes. A biopsy 
may be required to establish the diagnosis. 

Treatment is either surgical or radiological ac- 
cording to the location and extent of the malignant 
tumor. Joseru K. Narat, M.D. 


GENERAL BACTERIAL, PROTOZOAN, AND 
PARASITIC INFECTIONS 


Wright, H. W. S.: Surgical Complications of Ame- 
bic Dysentery. Brit. M.J., 1941, 2: 261. 


The entameba histolytica gains access to the large 
bowel because it is able not only to attack and ingest 


the mucosa, but to secrete a ferment which causes 
coagulation necrosis and tissue lysis. Having reached 
the submucosa, it multiplies in the center of a small 
nutritive, cystolyzed area, which is not shut off by 
an extensive tissue reaction. Spreading in this way 
it causes thrombosis of the veins and venules, invades 
the clot, gets into the portal circulation, and is from 
then onward caught in the wide mesh of the liver 
substance. That this is usually a most effective filter 
is shown by two facts: (1) it is impossible to produce 
anything more than a cloudy swelling of the liver by 
the injection of very large numbers of amebas into 
the portal vein of kittens; and (2) amebas rarely get 
into the systemic circulation, although amebic ab- 
scess of the brain and of the epididymis is known to 
occur. Further involvement usually takes place by 
direct spread to contiguous tissues from either the 
liver or the bowel, and its clinical results may be de- 
scribed under two headings— hepatic and colonic. 

When the liver is invaded by amebas, it may sud- 
denly become enlarged and inflamed. This acute 
hepatitis is often accompanied by an acute inflamma- 
tory reaction in the contiguous pleura or peritoneum. 
Such cases are characterized by the following fea- 
tures: (1) there is a history of diarrhea or amebic 
dysentery; (2) there are present fever and pain; 
(3) the liver is enlarged; and (4) there is a leucocytosis 
of from 10,000 to 30,000, with about 75 to 80 per 
cent polymorphonuclears. 
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For the exact diagnosis and treatment of liver 
abscess paracentesis is necessary. A liver abscess is 
a cold abscess and should be treated as such. Both 
pleurisy and the liver abscess should be treated by 
aspiration. When emetine has no effect on the tem- 
perature chart, it is a sure sign of secondary infection. 
Further extension of the disease is by direct spread. 
A liver abscess sometimes extends to the abdominal 
cavity, or an acute abscess may perforate into the 
peritoneal cavity. 

Involvement of the muscular and peritoneal coats 
of the bowel wall is not uncommon. Actual perfora- 
tion is rare, but a localized, slowly spreading perito- 
nitis sometimes occurs. Localized abscesses about 
the appendix, as well as retroperitoneal and peri- 
nephric abscesses, are well known. Ulcers of the 
colon may be secondarily infected and may resemble 
diverticulitis. The lumen of the bowel may be so 
narrowed as to produce obstruction. The rectum is 
a common site for amebic lesions, and, in untreated 
cases, fistulas and ischiorectal abscesses may result. 

SAMUEL Kaun, M.D. 


Hodgson, A. E.: Cutaneous Anthrax; Exposure to 
Infection—Diagnosis—Treatment—Complica- 
tions. Lancet, 1941, 240: 811. 


Anthrax has most often been conveyed by spore- 
infected dust from the holds of ships, bales of hides, 
dock-side sheds, and tanneries. Preliminary disinfec- 
tion of all imported wool lowered the incidence of 
anthrax infections. Occasionally, relatives have be- 
come infected from the dust carried in the clothes of 
dock laborers. Cutaneous anthrax was recognized by 
a vesicular ring of yellow fluid with a central necrotic 
area and edema of the surrounding tissue. The usual 
sites of infection were the neck, face, wrist, and fore- 
arm. The anthrax bacillus was identified by direct 
smear, culture, or animal inoculation of the vesicular 
fluid. According to the author, from 5 to 20 c.cm. of 
anthrax serum given intramuscularly was of prophy- 
lactic value in 37 patients directly exposed to the 
disease. 

The treatment recommended combined the use of 
anthrax serum and neokharvisan without surgical ex- 
cision of the lesion. The solutions were given slowly 
by the gravity method via the intravenous route. 
They consisted of saline solution followed by anthrax 
serum, neokharvisan, and finally from 5 to 8 minims 
of adrenalin. The amount of serum given varied 
from 100 to 300 c.cm. and was repeated five or more 
times according to the severity of the disease. As 
much as 2,265 c.cm. of serum in seven injections were 
given. The arsenical neokharvisan in .3 mgm. dose 
dissolved in saline solution followed directly after 
the serum. 

Faintness, nausea, headache, and rigors often de- 
veloped after the injection which was discontinued 
only on signs of cardiac or respiratory failure. In 
toxic cases, it was necessary to risk anaphylaxis 
because desensitization consumed valuable time. 
Therefore adrenalin was given to minimize such a 
complication. 
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Improvement became apparent from thirty-six to 
forty-eight hours after such vigorous treatment. It 
was characterized by shriveling of the vesicles, abate- 
ment of the symptoms, and separation of the gan- 
grenous patch. Sulfonamide therapy was used for 
the treatment of the local cellulitis. Severe anthrax 
infections were complicated by toxemia, laryngeal 
edema, and local gangrene. Eighty-seven patients 
developed a serum rash. All of the 41 patients 
treated by this method recovered, although they 
were seriously ill on admission. As a rule no perma- 
nent disability followed except in a few patients who 
developed an anxiety neurosis. However, there were 
6 deaths in a control group of patients treated with 
serum alone. BenyAMIN G. P. SHAFIROFF, M.D. 


Bliss, E. A., and Long, P. H.: Observations on the 
Mode of Action of Sulfanilamide. The Anti- 
bacteriostatic Action of Methionine. Bull. Johns 
Hopkins Hosp., Balt., 1941, 69: 14. 


Stimulated by the observation of Lockwood that 
peptone abolishes the bacteriostasis of sulfanilamide, 
the authors undertook to determine what other sub- 
stances might have a similar property. Of the amino- 
acids, methionine alone, in a concentration of from 
.o15 to 1,000 mgm. per cent, seemed to consistently 
abolish the effect of the drug. This action was not 
shared by 7 of the other “essential’’ amino-acids and 
only irregularly by arginine and lysine. 

This action of methionine is probably best ex- 
plained by the hypothesis that sulfanilamide bacte- 
riostasis derives from its ability to prevent the forma- 
tion of some essential bacterial metabolite. Methio- 
nine, by permitting the production of this metabolite 
via some other reaction upon which the drug has no 
effect, thus circumvents and nullifies the bacterio- 
static action of the drug. 

That methionine does not produce its effect by 
virtue of growth promotion is proved by the obser- 
vation that in concentrations above 500 mgm. per 
cent, methionine itself prohibits bacterial growth but 
nonetheless continues to counteract the drug inhi- 
bition. STANLEY Rossins, M.D. 


Corwin, W. C.: Studies on the Chronic Toxicity 
of Sulfaguanidine (Sulfanilylguanidine). Bull. 
Johns Hopkins Hosp., Balt., 1941, 69: 39. 

Sulfaguanidine, due to its high solubility and poor 
intestinal absorption, has given rise to the new thera- 
peutic idea that the bacterial flora of the intestinal 
tract might be greatly diminished by its local effect 
there. Its chronic toxicity, however, has never been 
fully investigated. 

The present article demonstrates that the drug has 
an exceedingly low toxicity for monkeys and a slightly 
higher toxicity for dogs when the drug is fed in mod- 
erately large doses, from .5 to 1 gm. per kilo body 
weight daily for a period of one month. This obser- 
vation is explained by the fact that absorption of the 
drug from the intestinal tract of both animals is 
markedly lower than a similar dosage-absorption of 
sulfathiazole and sulfapyridine. For the rabbit the 


drug is extremely toxic because of the high percent- 
age of conjugation and crystal formation in the kid- 
ney tubules. Such crystalline formation was never 
seen in a monkey and only rarely in the dog. 

Analysis of the bacterial count of the intestinal 
tract during dosage with the drug reveals that while 
the total count remains constant there is a marked 
fall in the number of coliform organisms and a con- 
comitant rise in the number of cocci. 

From these findings it appears that any animal 
that absorbs the drug poorly and does not conjugate 
it to excess can tolerate prolonged dosage without 
ill effects. STANLEY Rossins, M.D. 


DUCTLESS GLANDS 


Houssay, B. A., Smyth, F. S., Foglia, V. G., and 
Houssay, A. B.: The Diabetogenic Action of 
the Hypophysis of Different Animals on Mam- 
mals (Acci6n diabetégena de la hip6fisis de diversos 
animales sobre los mamfferos). Rev. Soc. argent. de 
biol., 1941, 17: 5. 

The part played by the anterior lobe of the hypoph- 

ysis in the production or intensification of diabetes 
was discovered at the Physiological Institute of the 
Medical Faculty of Buenos Aires in 1929 and 1930 
and further studies of the subject have been made 
there since. A review of the works published on the 
subject up to 1935 was published by Houssay in 
1936. 
This article deals with experimental work showing 
the diabetogenic action in dogs of the anterior lobe 
of the hypophysis of human beings, fish, frogs, and 
birds. The details of the experiments are described 
and tables given showing the results. The most in- 
tense diabetogenic action was produced by the 
human hypophysis. A positive diabetogenic action 
was produced on normal dogs with an intact pan- 
creas by a dose of 1,260 mgm. per kilogram of weight 
of fresh anterior lobe of the human hypophysis for 
two days. In other dogs a part of the pancreas was 
removed, only 4 gm. of the organ being left. Hyper- 
glycemia was produced in these animals by a daily 
dose of from g to 13 mgm. per kilogram of fresh 
hypophysis per day for four days. The action of the 
extract was considered diabetogenic when after the 
same dose for four consecutive days there was a 
glycemia of 1.5 per thousand or more at 9 o’clock in 
the morning with the animal fasting, before the 
injection, and four or five hours before eating. When 
there was hyperglycemia there was also glycosuria 
and increased ketone bodies in the urine. 

Dogs with the hypophysis removed and the pan- 
creas reduced to 4 gm. are very sensitive to the dia- 
betogenic action of the anterior lobe of the hypoph- 
ysis and are the best biological subjects for demon- 
strating it in mammals. A diabetogenic action is also 
produced in dogs by a dose of from 10 to 15 mgm. 
daily of hypophysis of frogs, rats, and hens, or a dose 
of 20 mgm. of ox hypophysis. The hypophysis of 
dogs had little effect but the experiments were few 
in number and not very decisive. No action was 
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shown by the hypophysis of guinea pigs or fish, but 
possibly the dose used was too small. No diabeto- 
genic action was produced by other organs. 

The most sensitive animal to the diabetogenic 
action of the hypophysis is the frog, bufo arenarum, 
with the hypophysis and pancreas removed. The 
most intense action is shown by the hypophysis of 
man, followed in sequence by that of the dog, frog 
of the same species, white rat, guinea pig, hen, ox, 
serpent, and fish. Auprey G. Morgan, M.D. 


Emge, L. A., Laqueur, G. L., and Schilling, W.: 
Thyroid-Ovarian Relations. Influence of Ova- 
rian Hormones on Thyroid Hyperplasia. The 
Effect of Castration and Replacement Therapy 
on Thyroid, Pituitary, Adrenal, and Body 
Weight in Thyrohyperplastic Albino Rats. 
Morphological Ovarian Changes in Estrogen- 
Treated Thyrohyperplastic Rats. Endocrinology, 
1941, 29: 96, 103, 108. 

The authors accidentally discovered that the addi- 
tion of large amounts of wheat germ and whole wheat 
to the stock diet of female rats produced a uniform 
and constant type of thyroid hyperplasia, which, 
however, regressed shortly after the wheat products 
were withdrawn. This hyperplasia they attribute to 
an attempt of the thyroid gland to compensate for a 
relative or absolute iodine deficiency. 

Various phases of the relationship between thyroid 
hyperplasia and ovarian hormone were studied in 
castrated and sexually normal female rats. 

Normally, castration of the female rat results in 
morphological changes indicative of lowered thyroid 
function, which changes are readily corrected by 
estrogenic substitution therapy. However, with the 
goiterogenic diet, estrogenic therapy had no effect 
on the hyperplastic morphology of the thyroid. The 
hyperplasia was reduced to an appreciable extent by 
progesterone alone or in combination with an estro- 
gen in the castrated rat. In the sexually intact fe- 
male rat, estrogen therapy in moderate doses had no 
efiect on thyroid hyperplasia, and when large doses 
were given an exhaustion atrophy of the thyroid 
occurred. 

In the thyrohyperplastic female rats, castration 
had no effect on the thyroid or pituitary weights, but 
it decreased the adrenal weight and increased the 
body weight. Estrogen therapy increased the pitui- 
tary and the adrenal weight, but had no effect on the 
thyroid weight; it decreased the body weight. Pro- 
gesterone decreased the thyroid weight but had no 
etiect on the weight of the pituitary gland, the adre- 
nal gland, or the body itself. 

In female rats in which thyroid hyperplasia had 
been induced, varying effects were produced in the 
Ovaries when estrogen therapy was administered. 
These effects were closely connected with the age of 
the animal. In young female rats (one hundred and 
twenty days old), no significant changes were pro- 
duced in the ovaries. In four hundred-day-old rats 
marked ovarian changes were produced, these 
changes being characterized by follicular atresia, per- 


sistent corpora lutea, wheel-like arrangement of the 
interstitial cells, poor staining of the interstitial cells, 
and, in general, changes in every way corresponding 
to those seen in ovaries after destruction of the pitui- 
tary gland. The ovaries, however, recovered after 
discontinuance of the estrogen therapy. 

The authors believe that these observations may 
be of clinical value in that they point to the impor- 
tance of thyroid hyperplasia in relation to estrogen 
treatment, particularly since thyroid disturbances 
are found and estrogen therapy is used not infre- 
quently at the climacterium. 

Lutuer H. Wo rr, M D. 


Nathanson, I. T., Towne, L. E., and Aub, J. C.: 
The Normal Excretion of Sex Hormones in 
Childhood. Endocrinology, 1941, 28: 851. 


The authors report a prolonged study of the 
urinary excretion of sex hormones in children of 
varying ages. Many of these children collected 
twenty-four-hour specimens of urine for study two 
times a week for a period of one month once a year 
during the period of study. The twenty-four-hour 
urine specimens were assayed for the follicle-stimulat- 
ing hormone of the pituitary gland, estrogens, and 
17 ketosteroids. The assays for the former two 
hormones were done by biological methods, while 
colorimetric methods were used in assaying for the 
last hormone. 

It was found that between the ages of three and 
seven years, both boys and girls excrete small but 
constant amounts of estrogens and 17 ketosteroids. 
No differences were observed between the sexes. 
From the eighth to eleventh years they found an 
increased excretion of estrogens and 17 ketosteroids. 
The latter increased more rapidly in boys. About 
one and one-half years before the menarche the 
estrogen excretion became cyclic. No cycles were 
observed in the boys. The 17 ketosteroid excretion 
in boys increased rather precipitously with the de- 
velopment of secondary sexual characteristics. 

The pituitary-follicle stimulating hormone was 
demonstrable in the urine of girls at the age of eleven 
years. It was not demonstrable in the urine of boys 
until between the twelfth and thirteenth years. 

The authors conclude that the menarche in girls 
and sexual maturity of boys are the culmination of 
an endocrine development which starts about five 
years before puberty. They suggest that this de- 
velopment is gradual until approximately one and 
one-half years preceding maturity when an addi- 
tional mechanism appears which leads to more 
rapid differentiation of the sex characteristics and 
eventually to complete metamorphosis. 

Ruton W. Rawson, M.D. 


EXPERIMENTAL SURGERY 
Stieglitz, E. J.: Potentialities of Preventive Geria- 
trics. New England J. Med., 1941, 225: 247. 


Geriatrics is that special field of medicine dealing 
with disease in aged persons. Gerontology is the 
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science of aging. Aging begins with conception and 
continues throughout life. Aging is the process of 
living and thus involves both evolutional and invo- 
lutional phenomena. The most significant period 
from the standpoint of prophylactic geriatr’cs is the 
two decades between forty and sixty. In ths period 
involutional processes begin later to reveal them- 
selves in the more obvious evidences of aging. Pre- 
ventive geriatrics cannot stop growing older but it 
can modify the consequences of aging and retard the 
factors that make for premature senescence. Life 
expectancy in the United States has increased from 
forty-eight years in 1900 to sixty-three years in 1940. 
In 1900 only 17 per cent of the total population of 
the United States was over forty-five years of age. 
In 1940, 26 per cent was over this age, and at this 
rate of increase, at the end of the next forty years 
40 per cent of the population will be forty-five years 
of age or older. In other words, gerontology is no 
longer merely academically interesting, but an im- 
portant and vital problem which faces not only the 
physician but the population as a whole when we 
consider that our nation is aging rapidly and man at 
last lives long enough to have time to think. The 
physician’s responsibility is the greatest for great 
longevity without health is not only an individual 
tragedy, but may develop into a serious evil viciously 
destructive to national economy. 

The problems of gerontology are logically divisible 
into three main categories: 

The first is the biology of senescence as a process. 
Such problems as the aging of the individual cell still 
are not understood. The cancer problem is but a 
subdivision of this larger question of aging. 

The second category includes clinical senescence in 
man, which in turn is subdivided into normal and 
abnormal senescence. Abnormal senescence is condi- 
tioned by disorders associated with advancing years. 
Chronological age as measured in years is not iden- 
tical with biological age. Physiological age varies 
with each individual. 

The most significant of geriatric disorders are 
cardiovasculorenal disease, arthritis, diabetes, gout, 


cancer, and diseases associated with the menopausal 
syndrome. These diseases of later life are rapidly 
replacing such diseases as tuberculosis, arthritis, and 
accidents as leading causes of death. 

The third category of gerontology concerns the 
social economic problems introduced by longevity. 
Industry is just beginning to awaken to the fact that 
the average age of its employes is increasing at a 
surprising rate. Problems of placement, retirement, 
and conservation of health of older employes in key 
positions are becoming increasingly urgent. Prob- 
lems involving social attitudes toward the aged are 
distinctly pertinent. 

It must be remembered that the above three cate- 
gories are intimately interrelated. Advance in any 
one field depends on a parallel or preceding advance 
in the other categories. 

At the present time preventive geriatrics is not 
well practiced. Industry is probably doing the best 
job through employment and periodic examinations, 
but even here there is much room for improvement 
as these examinations are not carried far enough in 
that careful advice about health conservation is usu- 
ally not given. Preventive geriatrics is probably a 
public health problem, but it does not fit well into 
most public health programs. These programs are 
of the wholesale impersonal type developed for the 
protection of the community even at the expense of 
the individual. Preventive geriatrics is always an 
individual problem. Public health, however, can 
go a long way in encouraging preventive geriatrics 
through education of the adult population in the im- 
portance of prevention, control, and retardation of 
chronic progressing disabling diseases of later life and 
encouraging the periodic inventory. Public health 
services can go further by developing research into 
the problems of aging. Public health can also interest 
itself in the social economic problem of aging. In- 
dustrial health, housing, nutrition, old-age assistance, 
cost of chronic illness, chronic disability, hospitals 
for maintenance, mental health and other considera- 
tions are all borderline questions. 

Howarp A. LinpBerc, M.D. 
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